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SUMMARY 


Und»*r  the  authority  of  AIRTASK  A5355351/001D/4W47X1000  the  NAVAIRDEVCEN 
(Naval  Air  Development  Center)  ia  developing  a  kit  to  convert  a  standard 
F-4B  Fighter  aircraft  into  a  QF-4B  target  aircraft.  This  kit  provides  for 
removal  and  modification  of  some  F-4B  equipment  and  installation  of  addi¬ 
tional  equipment  required  to  operate  the  aircraft  as  a  target.  This 
report  has  been  prepared  to  provide  .•’ystem  descriptions  and  operating 
procedures  necessary  to  operate  the  target  aircraft,  both  in  manned  and 
unmanned  flight.  It  is  proposed  that  th.'s  information  be  published  as  a 
supplement  to  the  existing  F-4B  NATOPS  Flight  Manual.  Hence,  this  report 
has  been  written  in  the  same  format  as  the  F-4B  NATOPS.  Also,  since  it 
is  intended  as  a  supplement ,  it  is  written  <rith  the  assumption  that  the 
reader  is  familiar  with  the  F-4B  NATOPS  Flight  Manual. 
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FOREWORD 


SCOPE 


This  proposed  NATOPS  supplement  has  been  prepared  to  provide  QF-4B 
aircrews  and  remote  operators  with  system  descriptions  and  operating  pro¬ 
cedures  for  the /QF-4B  target  aircraft.  This  publication  haB  been  prepared 
with  the  assumption  that  QF-4B  aircrews  are  fully  qualified  in  the  F-4B 
aircraft  and  familiar  with  the  F-4B  NATOPS  Flight  Manual. 


Section  I,  Part  1,  of  this  publication  is  a  brief  description  of  the 
QF-4B  and  a  summary  of  the  differences  between  the  F-4B  and  QF-4B. 

Section  I,  fart  2  contains  descriptions  and  operating  procedures  for 
those  systems  which  provide  the  remote  control  capability  in  the  QF-4B 
target  aircraft.  System  descriptions,  operating  procedures  and  operating 
limitations ,  except  those  relating  to  weapons  systems,  contained  in  the 
F-4B  NATC'PS  Flight  Manual  are  applicable  to  the  QF-4B  and  are  not  repeated 
in  this  publication. 


WARNINGS ,  CAUTIONS,  AND  NOTES 


The  following  definitions  apply  to  WARNINGS,  CAUTIONS,  and  NOTES 
found  throughout  the  manual. 


|  WARNING  | 


Operating  procedures,  practices,  conditions,  etc,  which  may  result 
in  injury  or  death,  if  not  carefully  observed  or  followed. 


Operating  procedures,  practices,  conditions,  etc,  which,  if  not 
strictly  observed,  may  damage  equipment. 


NOTE 


An  operating  procedure,  condition,  etc,  which  is  essential  to 
emphasize. 


WORDING 


The  concept  of  word  usage  and  intended  meaning  which  has  been  adhered 
to  in  preparing  this  manual  is  as  follows; 


"Shall"  has  been  used  only  when  application  of  a  procedure  is 
mandatory. 
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"Should" 
recommended , 


only  when  application  of  a  procedure  is 


"May"  and  "need  n 
procedure  is  optional 


only  when  application  of  a 
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AC 

AFCS 

APCS 

ARI 

C-l 

02 

C/C 


GLOSSARY 

Alternating  Current 
Automatic  Flight  Control  System 
Approach  Power  Compensator  System 
Aileron  Rudder  Interconnect 
Primary  Control  Aircraft 
Secondary  Control  Aircraft 
Control  Circuits 
COMRCVR  Command  Receiver 
CC  Direct  Current 
Direct  Throttle 

Fox  1,  Remote  Takeoff  and  Landing  Operator 
Firing  Error  Indicator 
Frequency  Shift  Keyed 
Vertical  Acceleration 
Inter-Range  Instrumentation  Group 
LDG,  ldg  Landing  Gear 
MDM  Miss  Distance  Measuring 

No  Live  Operator,  Unmanned  Flight 
Out-of-Sight  Controller 
Power  Control  (hydraulic  system) 

Remote  Approach  Power  Compensator 
Static  Pressure  Compensation 
True  Airspeed 


DT 

F-l 

FEI 

FSK 

G 

IRIG 


NOLO 

OGSC 

PC 

RAPC 

SPC 

TAS 
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Part  1  -  GENERAL  DESCRIPTION 

aircraft 

description 

The  QF-4B  target  aircraft  is  a  supersonic,  twin  engine,  jet  propelled 

flo^Tf  ^pable  °f  Pilotle3S»  remote  controlled  flight,  it  may  also  be 
conventional  manner  with  a  crew  of  two.  For  manned  flight 

1  Hr  ^°ntrolled  thr°ugh  the  standard  systems  or  may  be  con- 

whlih'  d|  th!°“gh  tbe  dr°ne  by  means  of  an  on-board  conmand  system 

which  simulates  the  radio  command  link.  The  external  configuration^!  the 

JSSenpiaUy  the  8ame  88  the  F"4B‘  The  only  external  change  is 
telemetry^011  ^  ant8nnae  for  comraand  receivers,  beacons,  FEI  pods  Ld 

COCKPITS 


DESCRIPTION 

While  significant  changes  have  been  made  in  the  cockpits,  neither 
In  essential  flight  instruments  nor  the  Lo  Ln  crew 

capability  of  the  F-4B  has  been  altered.  The  bulk  of  the  modification 
as  been  accomplished  by  exchanging  weapons  systems  controls  for  drone 

Pan  Hnd^r^  1116  ^  SWitch  and  ^ghtPanel.  the  Prim  £  Control 
f.p  1  a  dth?  Emergency  Control  Panel  are  installed  in  the  top  center  of 
the  piiot  s  instrument  panel  in  place  of  the  gunsight  and  radar  scope 
On  the  lower  left  of  the  instilment  panel,  the  Secondary  Control  Panel 

Cont^?  ?ar?  Panel  hHVe  rePlacGd  the  Bomb  Control  Panel,  Missile 

w!  i  Tit1  ^  M"S3lle  StStUS  Panel*  Additional  control  panels  have 

cockpit  arrangement  may^e  seen^ff igure°l!Si;  Similar  exchangfHf^ 

i  Sv°rl? 

DUAL  CONTROL  CAPABILITY 

cockpit”  However^t^111^1  C°ntr°ls  for  flyin8  the  aircraft  from  the  aft 

if: 

same  control  capabilities  as  thp  v,  .  ne  arc  seat:  has  the 

cockpit  retains  the  PU  *  However>  the  pilot  in  the  forward 

pit  retains  the  arming,  engagement  and  control  transfer  functions. 
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Major  Differences 

There  are  three  major  differences  in  the  basic  controls  which  affect 
piloted  flight  without  the  drone  systems  engaged.  The  control  stick  grip 
has  been  replaced  by  a  grip  which  has  two  four-way  switches  and  a  push¬ 
button  switch  on  the  top.  With  the  drone  systems  disengaged  the  left 
four-vay  switch  controls  aircraft  trim  in  the  normal  manner  and  the  other 
two  switches  are  inoperative.  With  the  drone  systems  engaged  all  three 
switches  are  used  to  simulate  commands.  The  normal  flaps  control  switch 
has  been  replaced  and  a  REMOTE  position  has  been  added,  na  REMOTE  posi¬ 
tion  is  above  the  UP  position  and  is  used  when  controlling  the  flaps 
through  the  drone  systems.  If  the  flaps  switch  is  placed  in  the  REMOTE 
position,  the  flaps  will  automatically  retract  when  the  airspeed  reaches 
between  230  and  244  knots.  They  will  not  come  down  until  the  switch  is 
placed  in  the  \  or  DOWN  position.  The  speed  brake  control  switch  has  been 
replaced  with  a  four-way  switch  of  the  type  found  on  the  stick  grop.  Mov¬ 
ing  the  switch  fore  and  aft  controls  the  speed  brakes  in  the  normal  manner 
with  the  drone  systems  disengaged.  With  the  drone  systems  engaged  this 
switch  is  used  to  simulate  commands  and  disengage  control  circuits. 

On  aircraft  which  had  been  modified  to  include  the  AN/ALE-29  Chaff 
Dispenser  Set,  the  integrated  control  panel  in  the  aft  cockpit  has  been 
removed.  On  these  aircraft  a  switch  has  been  added  to  control  operation 
of  the  chaff  dispenser  doors.  This  switch  is  labeled  ALE-29  DOORS  OPEN 
or  CLOSED  and  is  located  on  a  panel  which  has  been  installed  in  place  of 
the  integrated  control  panel.  This  switch  shall  be  in  the  CLOSED  position 
for  flight. 

STATION  LOADING 

External  Stores  Capabilities 

For  target  operations  the  only  external  stores  utilized  will  be  the 
centerline  tank  on  station  3  and/or  FEI  pods  on  stations  1  and  9.  The 
structural  provisions  and  wiring  for  all  external  store  stations  have  been 
retained.  However,  in  some  cases,  the  basic  aircraft  wiring  has  been 
utilizing  for  drone  systems.  Thus,  if  external  stores  other  than  the 
centerline  tank  or  FEI  pods  are  to  be  carried,  maintenance  personnel  must 
verify  the  compatibility  of  the  stores  with  the  drone  wiring.  The  FEI 
pods  are  mounted  on  booms  which  are  attached  to  standard  pylons  at  sta¬ 
tions  1  and  9.  Each  pod/boom  combination  weighs  162  pounds  and  shifts 
the  C.G.  by  +0.06  percent. 

External  Stores  Jettison 


Since  the  weapons  systems  controls  were  removed  during  the  conversion 
of  the  aircraft  to  a  QF-4B,  all  of  the  external  stores  jettison  methods 
available  in  the  F-4B  are  not  available  in  the  QF-4B.  Two  methods  of 
external  stores  jettison  have  been  retained.  These  are  the  emergency 
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releaSe  system  and  the  external  tank  jettison  system.  The  emergency 

center  line5  tank°and3any  othe^s^ore^hlclT'has^een^armed  ^it^the6 

=■«  Sir  — 


Part  2  -  REMOTE  SYSTEMS 

air  data  computer 
description 


Z-jitrr^T^ the, input  **“ :ra  r 

I™'*/  modification  also  enables  the  remote  operator  to  reset 

altitude  an !  *2!^^  t0  “nlt“  air^ 


Static  Pressure  Compensator  Indicator  Light 


BRAKE  ON  command .  If  the  compa„sator°ca™ocybr^se°rIas  S'  Yf™ 

"“So?  °0RR  °FF  3l8Ml-  311  alrapeed  a"d  afu  d  V  “u  yb: 
mop«Sveto?yetMSnoc:yre"  u;r  ata;ia  p“  -m  JiLS 

Error  Correction  charts  in’section  XI  of  JM  SopI  “S. 

ADC  Pre flight  Check 

=• Si”S»:  E=ES£~“‘ 

Tha  altimeter  readings  before  aS  aftL  £a°t  LY  Yove^Vf  ! 

NORMAL  OPERATION 
Piloted  Flight 

--4»«“,f!!Sht  the  ^  18  °Peratad  d"  th*  "anner  octlined  In  the 
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NOLO  Plight 

nr.  °Perf  ion  of  the  static  pressure  compensator  shall  be  initiated 

—  ZZS  -  - 

Emergency  Operations 

system? ^  "°  em£rgenCy  ^rations  pertaining  to  the  air  data  computer 

Limitations 

» — 40  *«  >—  «. 

arresting  hook  system 
description 

hook“!  “ft*"*  arresting 

control  handle.  From  the  handS,  a  cable  is  fed  ^hrn  the  h/^“  ?S  h°°k 
a  tube  fitted  along  the  inboard  edge  of  the  richr™.?  handle  clamp,  to 
and  fastened  to  an  electromechanicfi  rotary  actultor  “  Plt' 

degrffrL'^r^L^Irr^—elSl1  TT  90 

rPe1e1LJ^h\‘\eL^n“hrely“orI>L11:bihe  ^ 

back,  forming  a  slack  in  the  cable.  Tb^^the^o V6”"1  ^  r0tatl!s 
manually  push  the  handle  up,  wherebv  thl ! f*?!  h°t*  “  °Perator  m“st 

ssr-uirsns;  Hr ^ 

~rely  lovers  the  control  handled  ^“tLnal  fThZT^’ 

HOOK  ARM  SWITCH 

Drone  Switch  Md  Llghthpanel  ^Plactni^rb  “8?le,  a”ltch  located  on  the 
provides  a  ground  return  for 'the  f  ^  S"itch  ln  the  ABMED  P^ition 
the  system  to  be ^  actuated “  ^  and  «lV»  allowing 

HOOK  Switch 

“-S-nS  «™;;s  :;s:  -  itsr-s.-.-.;;  ir- 
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which  locks  in  and  provides  a  4-second  electrical  signal  to  the  actuator 
After  4  seconds  the  actuator  will  release  and  reset  itself. 


NORMAL  OPERATION 


Piloted  Operation 


fh„  co"tr°1  clrcutte  enB°8> J  the  hook  can  be  lowered  by  depression 

Se  8“ltch  “T  the  hook  arm  switch  Is  In  the  ARMED  poSiS 

“lilS.SSJlrTi  'oSlfblSu^  SrJiS-f  the  h!"dls  lp  the 

time  by  placing  the  handle  in  the  down  position.  cowered  at  any 


NOLO  Operation 


onle  the  lr\T 

nmsr  be  raised  by  manually  placing  the  hook  handle  In  the  Up'posltlS 


Emergency  Operation 


There  are  no  provisions  for  emergency  operation  of  the  arresting  hook. 
Limitations 


There  are  no  practical  arresting  hook  limitations  for  field  arrestment. 
AUTO  BRAKES 


DESCRIPTION 


aircra^r^Car^tfdaUuncror6dSyrem  ^  f°r  St°Pping  the 

missed  the  arresting  cable  The  t  f1®  a  recovery  if  the  aircraft  has 
lie  system  pressure  which  Is  routed  through  UtiIizes  utility  hydrau- 

into  a  brake  control  valve  and  then  t-  n,S  k3  f3rake  Pressure  reducing  valve 
brake  control  vl"e  J  ownS  aid  I  „  br3k,3s  V‘a  3  shuttle  vl«.  The 

PARKING  BRAKE  command  Is’ executed.  Starl  p“8sure  uhe"  a 

electrical  pulse  cycles  the  hvnV<.  i  B?AKES  0N  command  is  executed  an 

pressure  bel£ ^IppUed M  Ihl  bllke“  Ihirc1VlrSr,ltln8«in  3 

and  pulsating  application  assures  hrln  1  c°mbination  of  reduced  pressure 

The  addltlon^f^e  1“rb“Ls  ay«et  IL  „°I  “heel  skldd1^- 

tion  of  the  brakes  Mnrmni  ^  not  a-*-tere<^  the  manual  opera¬ 

tion  with  auto  brakes  operation  &  ManfaT^h  alS°  be  applied  in  conjunc- 
when  the  pul.er  1.  ott  lZ'  if  L  TlrlatlTtZT^  be  3ppll8d 

pressure  reducing  valve,  manual  preesSI  If.  h?<PJ“!“re  °Ut  °f  the 

la  on.  The  auto  brakes  system  also  provides  for  a^I^tt 
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of  Che  brakes  when  the  landing  gear  is  commanded  up  in  order  to  stop  wheel 
rotation  prior  to  the  gear  entering  the  wheel  well. 

Differential  Brakes 

The  auto  brake  system  is  utilized  to  provide  a  remote  differential 
braking  capability.  Differential  braking  is  obtained  by  applying  pul¬ 
sating  pressure  to  one  wheel  and  releasing  pressure  on  the  opposite  wheel. 

AUTO  BRAKES  ARM  Switch 

The  auto  brakes  arm  switch  is  a  two-position  toggle  switch  located 
on  the  Drone  Switch  and  Light  Panel.  Placing  this  switch  in  the  ARMED 
position  with  control  circuits  engaged  allows  the  system  to  be  activated. 

DIFFERENTIAL  BRAKE  STEERING  ARM  Switch 

The  differential  brake  steering  arm  switch  is  a  two-position  toggle 
switch  located  on  the  Drone  Switch  and  Light  Panel.  Placing  this  switch 
in  the  Armed  position,  with  control  circuits  engaged  allows  operation  of 
the  differential  brake  system  provided  the  auto  brakes  arm  switch  is  in 
the  ARMED  position. 

BRAKES  Switch 

The  brakes  switch  is  a  three-position  toggle  switch,  spring  loaded 
to  the  neutral  position,  located  on  the  Secondary  Control  Panel.  Momen¬ 
tarily  moving  the  switch  to  the  ON  position  energizes  the  pulser  which 
cycles  the  brake  control  valve.  Momentarily  placing  the  swicch  in  the 
OFF  position  removes  power  from  the  pulser  and  the  brake  control  valve, 
releasing  brake  pressure. 

PARKING  BRAKE  Switch 

The  parking  brake  switch  is  a  momentary  push  button  switch  located 
on  the  Secondary  Control  Panel.  Momentarily  depressing  this  switch 
energizes  the  brake  control  valve  which  is  held  open  supplying  constant 
pressure  to  the  brakes. 

DIFFERENTIAL  BRAKE/DIRECT  RUDDER  Switches 

Differential  brakes  are  operated  in  conjunction  with  direct  rudder. 
There  are  two  switches  which  may  be  used  to  command  differential  brakes/ 
rudder.  The  left  "trim”  switch  on  the  pilot's  control  stick  grip  may  oe 
moved  right  or  left  to  RIGHT  RUDDER/BRAKE  and  LEFT  RUDDER/BRAKE  command. 

The  rudder  switch  on  the  Primary  Control  Panel  may  be  used  for  this  pur¬ 
pose.  The  latter  is  a  three-position  toggle  switch  spring  loaded  to 
neutral. 
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AUTO  BRAKES  Light 

The  AUTO  BRAKES  light  is  located  on  the  Drone  Switch  and  Light  Panel. 
The  light  is  illuminated  whenever  the  brake  control  valve  is  energized. 
Thus,  the  light  will  flash  in  response  to  a  BRAKFS  ON  command  and  will'be 
steady  when  PARKING  BRAKE  is  commanded. 

Brake  Pressure  Gauge 

The  brake  pressure  gauge  is  located  on  the  left  utility  panel.  This 
gauge  registers  the  pressure  at  the  output  of  the  brake  control  valve. 

By  monitoring  the  brake  pressure,  it  is  possible  to  determine  if  the  AUTO 
BRAKES  system  is  operating  correctly.  The  gauge  should  read  a  constant 
1000  psi.  following  a  PARKING  BRAKE  command  and  a  fluctuating  pressure  in 
response  to  a  BRAKES  ON  command, 

NORMAL  OPERATION 


Piloted  Flight 

For  piloted  flight  the  manual  brake  system  may  be  used  in  the  normal 
manner  or  the  AUTO  BRAKES  system  may  be  utilized.  Control  circuits  must 
be  engaged  and  the  auto  brakes  arm  switch  in  the  ARMED  position.  PARKING 
BRAKE  may  be  used  to  hold  the  aircraft  in  a  stationary  position  with  both 
engines  operating  up  to  85  percent  rpm.  At  higher  power  settings  the 
brakes  shall  be  released  or  manual  override  used  to  provide  additional 
brake  pressure.  For  landings  the  BRAKES  ON  command  may  be  used  to  stop 
the  aircraft  in  conjunction  with  the  drag  chute  when  the  airspeed  is  100 
knots  or  less.  The  BRAKES  ON  command  may  also  be  used  to  stop  the  air¬ 
craft  during  an  aborted  takeoff  if  the  airspeed  is  100  knots  or  less  It 
should  be  remembered  that  the  AUTO  BRAKES  system  was  not  designed  as’ the 
primary  means  of  stopping  the  aircraft.  Consequently,  maximum  braking  is 
not  available  under  all  conditions.  During  simulated  NOLO  takeoffs  the 
brakes  off  switch  shall  be  depressed  when  the  engines  reach  85  percent  rpm 
as  thrust  is  increased  to  start  the  takeoff  roll.  When  the  landing  gear 
is  commanded  up  the  brake  pressure  gauge  should  read  1000  psi  until  the 
flaps  are  up.  When  the  flaps  are  up  the  pressure  should  drop  to  zero. 

The  brakes  off  switch  will  release  both  modulated  and  steady  (parking! 
brake  pressure. 

Differential  braking  may  be  used  for  steering  during  takeoff  or  land¬ 
ing  by  placing  the  differential  brake  steering  arm  switch  in  the  ARMED 
position  in  conjunction  with  the  auto  brakes  arm  switch.  During  take  off 
with  brakes  off  a  RIGrtT/LEFT  RUDDER  command  will  result  in  pulsed  brake 
pressure  to  be  applied  to  one  wheel.  During  landing  with  brakes  on  a 
RIGHT/LEFT  RUDDER  command  will  result  in  pulsating  pressure  being  removed 
on  one  wheel  and  retained  on  the  other  wheel.  When  the  RUDDER  command 
is  released  pressure  will  be  reapplied  to  both  wheels. 
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NOLO  Flight 


The  auto  brakes  arm  switch  and  differential  brake  steering  ana  switch 
shall  be  placed  in  the  ARMED  position  and  the  parking  brake  switch  depressed 
after  control  circuits  are  engaged  and  prior  to  inserting  the  NOLO  plugs. 
When  checking  systems  at  high  power  prior  to  takeoff  manual  override  must 
be  used  to  provide  additional  braking.  When  increasing  thrust  to  start 
the  takeoff  roll  the  BRAKE  OFF  command  shall  be  keyed  when  the  engines 
reach  85  percent  rpm.  Upon  landing,  the  drag  chute  and  arresting  hook 
shall  be  U3ed  as  the  primary  means  of  stopping  the  aircraft.  In  the  event 
that  the  arresting  hook  does  not  catch  the  wire  BRAKES  ON  shall  be  keyed. 

The  aircraft  may  be  steered  during  takeoff  and  landing  by  use  of  RIGHT/ 

LEFT  RUDDER  commands. 


EMERGENCY  OPERATION 


For  piloted  flight  the  emergency  air  brakes  are  available  a3  in  the 
basic  F-4B.  There  are  no  provisions  for  emergency  operation  of  the  AUTO 
BRAKES  system  for  NOLO  operation. 


LIMITATIONS 


The  PARKING  BRAKE  command  will  not  hold  the  aircraft  stationary  at 
power  settings  in  excess  of  35  percent  rpm. 


A  BRAKES  ON  command  shall  not  be  executed  at  speeds  in  excess  of  100 
knots. 


AUTOMATIC  FLIGHT  CONTROL  SYSTEM 
DESCRIPTION 


The  automatic  flight  control  system  is  utilized  to  control  pitch  and 
roll  attitude  in  response  to  remote  commands  as  well  as  stabilizing  the 
aircraft  about  all  three  axes,  pitch,  roll  and  yaw.  All  QF-4B  aircraft 
are  equipped  with  an  automatic  flight  control  system  which  has  been  modi¬ 
fied  in  accordance  with  AFC  203.  This  modification  provides  for  indivi- 
ual  engagement  of  pitch,  roll  and  yaw  stability  augmentation  and  removes 
the  MACH  HOLD  feature.  For  drone  operations  the  MACH  HOLD  feature  has 
een  restored.  While  it  is  possible  to  select  stab  aug  singly  or  in  com- 
inations  of  axes,  all  three  axes  must  be  engaged  in  order  for  the  AFCS 
to  be  fully  effective.  As  in  the  basic  aircraft  pitch  stab  aug  must  be 
engaged  in  order  to  engage  the  AFCS  mode.  In  the  QF-4B,  the  AFCS  mode 
must  be  angaged  in  order  to  engage  the  control  circuits  which  provide  for 
remote  control  of  the  aircraft.  If  roll  stab  aug  is  not  engaged  remote 
control  of  the  roll  axis  is  impossible  even  with  control  circuits  engaged 
m  remotely  controlled  flight  the  AFCS  maintains  the  aircraft  at  a  fixed 
attitude,  Mach  number  or  altitude.  By  inserting  command  signals  into  the 
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CO  f  *T  the  alr"aft  "ttitude  in  much  the  same 

disengage  chu  rch  Wd  L‘  rLS^erf 

REMOTE  AFCS  OPERATION 

-i^.c/k6  ^  essentiaI  t0  the  remote  operation  of  the  aircraft  and 

must  be  engaged  in  order  to  engage  control  circuit  L'  ? 

cuits  are  engaged  the  aircraft  attitude  L  H  "°  01  Cil> 

electrical  signals  into  the  AFC^  thpco  •  i  ^  inserting 

radio  commands  or  switch  closures  in  the  cockpit. ^  *  S£neraCed  by 

Pitch  Control 

generate'^  by  thTpUot 'wherco'ntrouLg^h^a^craf t0  th*  SjgnalS 

^^^2  ^ati?8-theb°UtPUt  °f  Sna¬ 

the  stabil ator  in  the  oroner  ai  §n®}  in  Che  AFGS  araPlifler  which  drives 

eliminate  the  error  WhPP  f  irection  to  chanSe  the  pitch  attitude  and 

.  ne  error*  When  tne  command  is  released  the  Attrs. 
the  aircraft  about  the  resultant  pitch  attitude  stabilizes 

generated  bv  a  CLTMTC  nr  nrirs1  .  *  The  preset  voltage 

cri^:^t=t:::  sets TAS 

throughout  the  flight  en^elo  in. a . instant  vertical  acceleration 
tude  from  exceeding  plus  or  m^us  ITde^elt^  ^  ^  ^ 

Pitch  Center 

aircraft ^Lt^nose  up^Mae  dl^elat- 'iV?  “  deter”1"e  i£  the 

2  degrees.  This  phase-sensitive  •  ^Ve  °  Cbe  pitcb  center  attitude  of 

•  Climb  or  dive  stSZ  Til  I""  " ri"“he  ^r^V ‘°  P"Vld* 

center.  A  PITCH  CENTER  command,  then  generated  a Iff  T  P“C" 

which  drives  the  aircraft  toward  a  2-degra  pUch  attitud^  T  “f*1 
attitude  reaches  2±1  devreeo  m  •  f  ,  Pltch  attitude.  When  the 

on  pitch  center!  ’  Slgnal  dr°PS  °Ut’  lockinS  the  aircraft 

Takeoff  Angle  (TQA) 

pitch^center^xcept  ^a  tlTZST  *•  “  man"er  si“iUr  ta  th«  used  for 
tively  change  the  null  to  a  l?  LS  inserted  in  the  circuit  to  effec- 

ia  executed  while  groundborne  prlor'c^hf tSLsoff ‘r^6'  “n’Mnd 

ssssr »U1 


fqp*fTW?r!'»‘WWv*7 


p,w#«  ■  ~ 


Altitude  Hold 


Altitude  hold  as  provided  in  the  basic  aircraft  is  used  without  change 
except  to  interlock  it  with  other  pitch  commands.  A  CLIMB  or  DIVE  command 
of  greater  than  0.5  second  duration  disengages  altitude  hold  in  the  same 
manner  as  pressure  on  the  stick  in  the  basic  aircraft.  Likewise  PITCH 
CENTER  and  MACH  HOLD  disengage  altitude  hold. 

Mach  Hold 

Mach  hold  as  provided  prior  to  AFC  203  is  installed  in  the  aircraft. 
However,  it  is  only  operable  v/ith  control  circuits  engaged.  As  with  alti¬ 
tude  hold,  a  CLIMB  or  DIVE  command  of  0.5  second  duration  or  a  PITCH  CENTER 
command  will  disengage  Mad.  hold.  An  ALTITUDE  HOLD  or  THRUST  INC/DEC 
command  also  disengages  Mach  hold. 

Roll- Control. 

Roll-heading  control  inputs  arc  similar  to  those  used  by  the  pilot 
when  controlling  the  aircraft  during  control  stick  steering  operation, 

A  signal  is  introduced  directly  into  the  roll  servo-amplifiers  while  simu¬ 
lating  operation  of  the  stick  force  transducer.  This  causes  the  ailerons 
to  deflect  and  bank  the  aircraft  in  the  desired  direction.  At  the  same 
time,  the  roll  and  course  synchronizers  are  energized.  Upon  cessation  of 
the  signal,  the  roll  synchronizer  is  stopped  and  the  roll  servo  command 
input  signal  is  removed.  However,  since  a  roll  rate  signal  is  used  to 
drive  the  roll  synchronizer  in  addition  to  a  roll  attitude  input,  the 
synchronizer  will  lead  the  aircraft  attitude  and  the  bank  angle  will 
increase  after  the  command  has  stopped.  A  45-degree  switch  on  the  roll 
synchronizer  is  used  to  limit  the  bank  angle  to  45  degrees.  The  roll 
servo  command  signal  has  two  values;  one  when  flaps  are  down  and  one  when 
flaps  are  up.  Each  of  these  signal  values  results  in  a  fixed  aileron 
uef lection.  Thus,  roll  rate  in  response  to  a  turn  command  varies  with 
airspeed. 

Turn  Center 

A  phase  sensitive  circuit  is  used  to  determine  the  direction  of  bank. 

A  TURN  CENTER  command  results  in  a  turn  signal  of  the  proper  polarity 
to  roll  the  aircraft  towards  wings  level.  A  +5  degree  switch  on  the  roll 
synchronizer  is  used  to  drop  out  the  turn  signal  as  the  wings  near  level. 
Then,  the  normal  automatic  roll  level  circuit  takes  over  to  lock  the  air¬ 
craft  on  heading  and  level  the  wings. 

Roll  Trim 

A  remote  roll  trim  capability  has  been  added.  This  system  utilizes  a 
feedback  signal  from  the  roll  servo  to  determine  an  out-of-trim  condition. 
Upon  receiving  a  roll  trim  command  this  signal  is  used  to  drive  the  roll 
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trim  motor  in  the  proper  direction  to  null  the  feedback  signal  from  the 
servo.  The  trim  motor  is  driven  only  for  the  duration  of  the  roll  trim 
command . 

Heading  Hold 

The  heading  hold  mode  is  identical  to  that  in  the  basic  aircraft  and 
is  engaged  when  the  AFCS  is  engaged  except  when  groundborne  or  witli  flaps 
one-half  down.  The  heading  hold  feature  has  been  disabled  under  these 
conditions  to  preclude  heading  errors  causing  the  aircraft  to  Lank  during 
takeoff. 

CLIMB/DIVE/TURN  Switch 

The  climb/dive/turn  switcli  is  a  five-position  switch,  spring  loaded  to 
center,  located  on  the  top  right  of  the  stick  grip.  Moving  the  switch 
forward  to  the  DIVE  position  generates  a  signal  to  drive  the  aircraft  in 
a  nose-down  direction.  Moving  the  switch  aft  to  the  CLIMB  position  creates 
a  signal  to  drive  the  aircraft  in  a  nose-up  direction.  Moving  the  switch 
right  to  the  RIGHT  TURN  position  results  in  a  signal  to  the  roll  servo 
amplifier  which  drives  the  right  aileron  and  spoiler  up  and  the  left  ail¬ 
eron  down,  rolling  the  aircraft  to  the  right.  Moving  the  switch  to  the 
left  to  the  LEFT  TURN  position  results  in  a  signal  to  the  roll  servo 
amplifier  which  results  in  a  left  bank.  This  switcli  is  inoperative  with 
control  circuits  disengaged. 

TRIM/ DIRECT  RUDDER  Switch 

The  trim/direct  rudder  switch  is  a  five-position  switch,  spring  loaded 
to  center,  located  on  the  top  left  of  the  stick  grip.  With  control  cir¬ 
cuits  disengaged  this  switch  performs  the  normal  trim  function.  With 
control  circuits  engaged  this  switcli  controls  rudder  deflection  as  dis¬ 
cussed  in  the  section  on  flight  controls  (Pg  2-7). 

ROLL  TRIM  Switch 

The  roll  trim  switch  is  a  momentary  pushbutton  switch  located  on  the 
Primary  Control  Panel.  Depressing  this  switch  activates  the  automatic 
roll  trim  system.  This  system  will  drive  the  trim  motor  in  a  direction 
to  reduce  the  roll  servo  feedback  signal  to  zero  as  long  as  the  switch  is 
depressed . 

TURN  CENTER  Switcli 

The  turn  center  switch  is  a  momentary  pushbutton  switch  located  on 
the  top  of  the  stick  grip  between  the  trim  and  the  climb/dive  switch. 
Momentarily  depressing  this  switch  will  lock  in  a  signal  to  the  roll  servo 
amplifier  to  deflect  the  ailerons  and  roll  the  aircraft  towards  wings 
level.  This  switch  is  inoperative  with  control  circuits  disengaged. 
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PITCH  CENTER  Switch 

the  «  ‘  T°1T7  PUBh  bu“»"  located  on 

a fSX  iTiX^Z^Tl tn 

Inoperative  with  control  circuits  disengaged.  1  °h  iS 

TOA  Switch 

Control  ^eH^HoKntLnrd".'"7  PrhbU“°n  ™Itch  located  on  the  Priory 

to  drive  aircraft  to  12  degreernese^n ‘v'*'”  ln  Ehe  T0A  sl.’"al 
control  circuits  disengaged.  P*  T  iS  switch  is  inoperative  with 

ALTITUDE  RETAIN  Switch 

on  t^%r^dc„„r“1np^e1rh  ZlZTV  PUShb"tt»'‘  -itch  located 
lock  in  the  aItltudTret“" ^  c?  depre“Bl"S  'hi.  switch  will 

duplicates  the  results  of  placing* the  ALT  HOLlTswfr ^  **1**  eaaentlally 
Panel  In  the  ENCAGE  position.  When  “e  "°s  Co"«ol 

HOLD  will  drop  out  if  it  has  h-«n  !!„  T  j  ®  RETAIN  la  locked  in,  MACH 
with  control  circuits  disengaged.  en8age  *  11118  switch  is  inoperative 

MACH  HOLD  Switch 

Primary  ^rof "T*  PU8hbutCon  «*tch  located  on  the 
Mach  hold  relay  and  drops  out  the  altl  t^331118  dhi8  °wltch  energizes  the 
closure  of  the  Mach  hold  relay  essentially  dunh"  if  enga8ed*  ^ 

ing  the  Mach  hold  switch  in  the  RWikrv  lly  d“Pllcates  fche  results  of  plac- 
-  203.  This  switch  is  ^£a^^ 

ALT  HOLD  Light 

IhlaUg^lf^^^  whentaU°tudteCreta™  Md  UghE  P“lel- 

control  circuits  engaged.  retain  has  been  conmanded  with 

MACH/PITCH  Light 


NORMAL  OPERATION 
Piloted  Operation 
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the  AFGS  switch  in  the  ENGAGE  position  for  operations  with  control  cir 
cuits  engaged.  The  AFCS  switch  must  be  in  tL  engage  position  in  ord« 
to  engage  contro!  circuit,.  Once  control  circuits  5e  e^ageJ  tL  ltl 
attitude  is  contro1 led  by  activating  the  command  switches  The 
^  <=“  disengaged  by  keying  CLIMB  ,  M^  mcT 

«eeuTTf «  d  ““1“bsol«e  ii»ii  «t  ±45  degrees.  lern  coH^s 

result  in  a  fixed  aileron  deflection.  Thus  the  i  ra±a 

to  a  turn  command  will  varv  with  almneow  %  ,  11  rate  in  resPonae 

:zz\;: Lm  speed- che  *acr°°  srxs. 


manually  dUpl1a^ngtEhe'>c1ontrol"8tl“?e  Swever"t“  AFCs'lui^on 
NOLO  Operation 

*«iii5rvss  to  pirn8  the 

prior  te  brakHeleaae  lor  £j  IZZTVuZ  '  ‘I*,11  b<! 

down  atabilator  deflection  Attitude  mote  f  verify  *  fuU  leading  edge 
piloted  flight  except  that'cnm™,^  d  contro1  is  then  maintained  as  in 
rather  tb^awf^L^a^^ur  ^  ‘he  ^  U"“ 


AFCS  Operation  with  Static  Correction  Off 


^iz^:zr^tzzzt  is  irrr ri,set  °f  che  ,tMu  p«“-» 

the  autopilot  w1 i 1  operate  ,„n  Jne  8tfJic  Pressure  compensator  fails, 

hold  modes  may  be  alleged  If  thl  m^  tbe  Mach  and  altlt“de 

the  refsrence^ltltude  ^lch  nl^fcb^es  l  e'n  lbe^  ^tlr  ' 

compensator  fails.  **ne.n  tne  static  pressure 

Pitch  Oscillations  (Altitude  Hold  Mode) 

osclU«loUL1“fnt^‘t1^tutdg^>  SVZZ*  P“1> 

the  ABC  Airspeed  a!,!elT  ?£»  Z  Z  below  due  to  fluctuations  In 
pumplag  to  divergent  oscillations'116!!  varleB  from  stick 

latloos  occur,  altitude  hold  ba  disengaged  by  keying 
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“  desired  U8in8  CLIMB/DIVE  commands.  For  piloted 

reeled  ^  BoS'fu '’'l!1.P™r?“T  be  appUed  Md  hold 

olf2l  1  f°  „  ?  8  ^  “UtCude  reti“"  operation  between  Mach 

;  „  *  ;  ™°°**"** d.  In  any  event,  divergent  pitch  oscllU- 

ona  shaH  not  be  allowed  to  develop,  if  any  divergent  pitch  activitv 
la  noted,  corrective  action  shall  be  taken  lid  lately”  “y 

Pitch  Oscillations  (Mach  Hold) 

resulteifUthrSstFi!  engaged  a  divergent  oscillation  may 

held  constant  and  PITc/cENTER  °SCiUatJons  develop,  thrust  should  be 
it  l  riicd  CENTER  commanded  to  disengage  MACH  HffFTi  o- r> 

erally  throat  should  not  be  varied  with  Mach  hold  “Sag.™  ^ 


^isengage^KACH  IHROTTU!  Sy8ta"’  ™UST  */«  .  111 

emergency  operation 

aaticall^swltch  pU  ^L^^P, S-Ts^f  £^2 t0  8Ut°- 

flight  °r™r  C°  Pr°Vide  CO““nu"1  operation  of  the  WCS  durijg  KoLo"''‘“ 
flight.  There  are  no  provisions  for  emergency  operation  of  the  «CS. 

LIMITATIONS 

45  de^^ira\„^“«dorr^“:dse1y0dQdhPlUh  or  Binus 

accelerometer  the  aircraft  will  autcatically  torn  Lncer  a^cTcencer. 

AUTO  THROTTLE  SYSTEM 

DESCRIPTION 

The  auto  throttle  system  utilizes!  t-ho  -nn_  _  , 
system  (APCS)  to  provide  for  remote  control  of  CTpan8ator 

auto  throttle  system  has  three  modes  of  operation-  the  P°ai^ion'  The 
power  compensator  (RAPC)  mode  for  landingP  RAPC  mode  5  ,  approach 

direct  throttle  (DT)  mode  Flan  100(16  for  cruise;  and  the 

flaps  up  will  result  in  ci-uise  L5 osi tJ°"wi11  2°vern  the  dual  RAPC  modes; 

laSingide.  pi^  set^nns  ? L  d0™  "1U  Peault  ln  '»* 

be  commanded  in  the  DT  mode  The  ho  *  ,  Co  maximuiD  afterburner  may 

the  cruise  mode  iTJ!!ZJ£L  i  Ld  h  ^  ?“  been  “°dified  80  «>.t 

wufchh  th°entr01 

manually  position’the  throttle  tyttTu  d'£  gj&g 
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a  force  of  20  to  40  pounds  per  throttle.  The  system  may  be  disengaged  by 
disengaging  control  circuits  or  by  moving  the  APCS  switch  to  OFF.  With 
control  circuits  disengaged  the  basic  APC  Bystem  amy  be  disengaged  by 
moving  the  speed  brake  switch  to  IN  or  by  moving  the  APCS  switch  to  ST BY 
or  OFF. 

Direct  Throttle 

The  direct  throttle  mode  is  the  engage  mode  of  the  auto  throttle  sys¬ 
tem,  With  the  APCS  switch  in  STBY  a  signal  from  the  feedback  transmitter 
on  the  power  control  lever  is  fed  to  the  remote  throttle  coupler  to  allow 
the  system  to  synchronize  with  the  manually  determined  throttle  position. 
When  the  system  is  armed,  the  output  of  the  throttle  coupler  la  inserted 
in  the  electronic  control  amplifier  to  balance  the  signal  to  the  feedback 
transmitter  to  maintain  the  throttle  position.  A  THRUST  INCREASE  or 
DECREASE  cosnnand  unbalances  the  circuit  and  the  output  of  the  electronic 
amplifier  drives  the  torque  boosters  on  the  engines  in  the  proper  direc¬ 
tion.  Electrical  limit  switches  on  the  power  control  levers  prevent  the 
thrust  from  being  commanded  beyond  military  power  unless  a  BURNER  ON  com¬ 
mand  is  executed.  The  BURNER  ON  conmand  inserts  a  thrust  increase  signal 
into  the  electronic  control  amplifier  until  first  stage  afterburner  opera¬ 
tion  is  achieved.  Then  a  thrust  increase  signal  will  drive  the  throttle 
as  in  the  non-afterburning  region.  In  the  afterburning  region  the  thrust 
decrease  signal  will  operate  as  in  the  non-afterburning  region  until  first 
stage  afterburner  position  is  reached.  There,  an  electrical  limit  switch 
prevents  a  thrust  decrease  signal  from  further  retarding  the  throttle.  To 
reduce  thrust  out  of  the  afterburning  region  a  BURNER  OFF  command  must  be 
given.  This  allows  a  thrust  decrease  signal  to  pass  until  military  thrust 
is  achieved.  Then  the  thrust  decrease  command  is  allowed  to  pass  again. 
There  is  also  an  electrical  limit  switch  which  prevents  a  thrust  decrease 
signal  to  pass  to  the  electronic  control  amplifier  when  the  power  control 
level  is  at  an  idle  position. 

RAPC 

The  RAPC  mode  functions  in  exactly  the  same  manner  as  the  approach 
power  compensator  system  in  the  basic  F-4B.  Its  operation,  however,  has 
been  expanded  to  include  an  8.5  unit  angle-of-attack  reference  for  flaps 
up  flight.  A  RAPC  command  locks  in  the  RAPC  relay.  This  removes  the 
throttle  coupler  input  from  the  electronic  control  amplifier  and  allows 
the  output  of  the  throttle  computer  to  pass  to  the  electronic  control 
amplifier.  A  flaps  up  relay  provides  for  switching  the  angle-of-attack 
reference  from  19.2  to  8.5  units  when  the  flaps  are  up.  RAPC  may  be 
conmanded  at  any  time.  If  the  engines  are  in  afterburner,  the  RAPC  com¬ 
mand  will  result  in  a  BURNER  OFF  signal  which  will  decrease  thrust  beLov 
t  e  MIL  limit.  Then,  thrust  is  limited  to  99  percent  as  in  basic  APCS 
operation.  An  airborne  switch  removes  power  from  the  RAPC  relay  upon 
landing,  and  the  system  reverts  to  direct  throttle  operation. 
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THROTTLE  COMPUTER 

The  throttle  computer  has  been  modified  to  include  an  8.5  unit  angle- 
of-attack  reference  in  addition  to  the  19.2  unit  reference.  It  has  also 
been  modified  to  improve  throttle  response  when  operating  in  the  cruise 
mode  (8.5  units).  The  reference  angle  of  attack  and  gain  change  is  auto¬ 
matically  programmed  via  the  flapa-up  relay.  When  the  flaps  are  up  the 
computer  computes  the  throttle  position  required  to  maintain  8.5  units 
angle  of  attack. 

THROTTLE  ARM  Switch 


The  throttle  arm  switch  is  a  two-position  toggle  switch  located  on 
the  Drone  Switch  and  Light  Panel.  Placing  this  switch  in  the  ARMED  posi¬ 
tion  activates  the  system  when  control  circuits  are  engaged  and  the  APCS 
switch  is  not  in  the  OFF  position.  This  switch  is  inoperative  with  control 
circuits  disengaged. 

APCS  POWER  SWITCH 


The  APCS  power  switch  is  a  three-position  toggle  switch  with  positions 
of  OFF,  STBY  and  ENGAGE.  In  OFF,  all  power  to  the  system  is  removed  and 
the  throttles  must  be  manually  positioned  and  auto  throttle  cannot  be 
engaged.  In  STBY,  power  Is  supplied  to  the  throttle  computer  and  the 
throttle  coupler  so  that  the  system  may  synchronize  with  the  prevailing 
flight  condition.  However,  the  control  amplifier  is  not  active  and  the 
throttles  must  be  positioned  manually.  The  STBY  position  is  utilized 
for  auto  throttle  operation.  With  c/c  engaged,  placing  the  APCS  switch 
In  STBY  and  the  throttle  arming  switch  In  ARMED  engages  the  system.  The 
system  engages  in  a  direct  throttle  mode  and  a  command  must  be  given  to 
change  the  throttle  position.  If  the  APCS  power  switch  is  in  the  ENGAGE 
position  when  the  throttle  arm  switch  is  placed  in  ARM,  the  holding  coil 
will  drop  out  and  the  APCS  power  control  switch  will  move  to  STBY.  The 

tUtoA™r°tt3e  syBtem  ^  be  disengaged  by  placing  the  throttle  arm  switch 
in  SAFE  or  by  depressing  one  of  the  control  circuits  disengage  switches. 

THRUST  INC/DEC  Switch 


The  thrust  inc/dec  switch  is  a  five-position  switch,  spring  loaded  to 
center,  mounted  in  place  of  the  speed-brake  switch  on  the  inboard  throttle 
handle.  Moving  the  switch  up  to  the  INC  position  causes  the  throttles  to 
advance.  Moving  the  switch  down  to  the  DEC  position  causes  the  throttles 
to  retard.  Moving  the  switch  to  either  position  causes  RAPC  or  Mach  hold 
to  drop  out,  if  engaged.  The  switch  is  effective  for  positioning  the 
throttle  between  idle  and  MIL  thrust  and  between  minimum  and  maximum 
afterburner.  It  does  not  move  the  throttles  between  MIL  and  minimum 
afterburner.  The  INC  and  DEC  positions  are  inoperative  with  c/c  disengaged. 
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.BURNER  ON/OFF  Switch 

loaded  to  c^te^  located^  th  a^^ree"Position  toggle  switch,  spring 

placing  "he  Sh  ^hf  n»  th°  Control  P—1.  Itaulwi, 

the  mint  mm.  afterburner  settin^i  °"  cause  thrust  to  Increase  until 

-Itch  m  the  OH'poaition^ill^aua^thrust  the 

afterburner  settine  Is  reached  M  °  increase  until  the  minimum 

position  results  lj  the  th™et 'beinr^r"117  5l°Cl"e  the  “ultch  the  OFF 
In  the  afterburner"  the  m  ™  u"6"  ”  “l  thn,8t-  If  operating 

StS  ss  sr.rrSr 18 

cal  uaa  keyed.  The  BUHHER  WOPf'  Vltll  Z^Tattl  £  ”4^ 
RAPC  Switch 

throttle  handle.  tCMQTOnt^wndenrePU?hbUt:^0n  8wLtch  located  on  the  inboard 
the  direct  thro  tie  ^“t^the^e'e^n^  "he°  alrb°r“-  ™*°ve, 

time  the  path  from  —throttle cost™?  C<mCr°l  “Pllfl«r.  *£  the  same 
amplifier  Is  closed.  The  c^uter  tb^  th?  ele<:tr°»it  control 

maintain  the  desired  angle ^ Tat— £  ndTH T  th"tel*  to 

flaps  up).  A  RAPC  sianal  w?ii  nf-  (19\2  u^tB  flaP8  d°"n  or  8.5  units 
tive  with  control  circuits  diaengag^T  *  h°ld*  ™S  8Witch  ia  lnoPera- 

RAPC  Light 

R4Pc™s  engagedfht  S“ltch  a"d  “»■*  Panel  Illuminates  when 

remote  throttle  plate 

burner  Jh'^Ue^s^lolr^h"1^^  S-2d“d  a£t"’ 

burner  stop  is  removed  as  is  the  olat^^^h^  °Peration,  the  minimum  after- 
the  idle  stop  springs.  A  raJ>te  SSm V*  ^  thr°ttle  handlea*  «* 
has  a  fold-down  idS  stop  which  ohvsicall  Plate  18  then  in8talled  which 
being  inadvertently  retSded  belw  idle  cutoff^he^6  t|uro“le8  from 
also  contains  provisions  for  NOLO  plates  f  throttle  plate 

in  the  outboard  position  to  bypass  [he  MIL  Sops  P  8  ld  the  throttles 


NOTE 


When  the  remote  throttle  plate  is  instal 
idle  stop  as  soon  as  both  engines  are  in 
prevent  inadvertent  engine  shutdown. 


hold  down  and  lock  the 
operating  range  to 
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NORMAL  OPERATION 


Piloted  Operation 


It  is  possible  to  engage  the  approach  power  compensator  system  any¬ 
time  the  aircraft  is  in  flight.  This  operation  is  the  same  as  in  the 
basic  aircraft  with  the  exception  that  with  flaps  up  the  throttle  computer  com¬ 
putes  the  throttle  position  to  maintain  8.5  units  angle  of  attack  instead 
of  19.2  units.  With  control  circuits  engaged  the  APCS  power  switch  shall 
be  placed  in  the  STBY  position  prior  to  placing  the  throttle  arm  switch 
in  the  ARMED  position.  The  auto  throttle  system  engages  in  the  direct 
throttle  mode.  THRUST  INC/DEC  and  BURNER  ON/OFF  comoands  may  then  be 
used  to  control  thrust  from  idle  to  maximum  afterburner.  RAPC  may  be 
used  to  position  the  throttles  for  an  efficient  cruise  setting  with  flaps 
up  or  to  maintain  the  proper  throttle  position  during  landing  approaches 
down.  In  the  RAPC  mode  the  throttles  are  positioned  between 
73  to  99  percent.  RAPC  may  be  commanded  at  any  time.  If  commanded  when 
operating  in  the  afterburning  region  the  thrust  will  immediately  be 
reduced  to  below  MIL  thrust  then  maintained  between  73  and  99  pircent. 

When  transitioning  between  afterburning  and  non-afterburning  region,  the 
throttles  must  be  manually  moved  around  the  mechanical  stops. 


NOLO  Operation 


The  NOLO  plate  shall  be  installed,  the  mechanical  minimum  afterburner 
stop  removed,  the  APCS  switch  in  STBY  and  the  throttle  arm  switch  in  the 
ARMED  position  prior  to  inserting  the  NOLO  plugs.  In  addition  the  engine 
select  switch  shall  be  in  BOTH  ar.d  the  temperature  select  switch  in  NORM. 
Takeoff  should  be  made  by  commanding  BURNER  ON  and  holding  THRUST  INC  to 
obtain  maximum  thrust.  This  will  verify  afterburner  operation  and  provide 
shortest  takeoff  roll  with  maximum  runway  available  for  stopping  in  the 
event  of  an  aborted  takeoff.  RAPC  should  be  used  in  conjunction  with  altl> 
tude  retain  to  obtain  most  efficient  loiter  conditions. 


WARNING 


Do  not  use  RAPC  in  conjunction  with  altitude  retain  during  Single 
engine  operation  or  at  altitudes  in  excess  of  32,000  feet.  The 
RAPC  mode  of  operation  is  limited  to  99  percent  rpm.  At  some  gross 
weight  conditions  this  is  not  sufficient  to  maintain  constant  alti¬ 
tude  flight  and  stall  may  result. 


UTION 


When  commanding  BURNER  ON  or  BURNER  OFF  without  the  minimum  after¬ 
burner  stop  removed  the  throttles  must  be  manually  moved  around  the 
stop  to  prevent  the  throttles  from  driving  against  the  mechanical 
stops. 
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emergency  operation 

ay8t^?re  arC  n°  provislonfl  for  emergency  operation  of  the  Auto  Throttle 


The  pilot  can  manually  override  the  throttles  by  exerting  20  to 

Chr0ttU*  In  thlfl  ca8e  the  throttles  must  be 
held  in  the  desired  position. 

When  manually  retarding  the  throttles  with  the  Auto  Throttle  sys- 

1*^’  tJrottle8  can  be  Pulled  against  the  APCS  miniLm- 
M?***  he  throttles  cannot  be  retarded  below  this  point 
uniess  the  force  against  the  minimum  speed  stop  is  relieved  and 
the  Auto  Throttle  system  is  disengaged. 

LIMITATIONS 

thro^L^r1'  18  llmiCed  t0  °P,!raC1°n  Wlthl"  Che  73  '»  59  percent 

COMMAND  RECEIVING  SYSTEM 
DESCRIPTION 

recetverrTilrCelV!‘°e  S),Ste”  Conal,ta  o£  "»  AH/DRW-29  command  control 
ante™.  aaencll^d  ^tf'335'*™ 

opeSeretCheXllayd9r:r:yn«e™"“8h  th8  “l8,U11 

AN /DRW- 29  Command  Receivers 

The  AN/ DRW- 29  command  control  receivers  ar*»  r,nru„  *  .  . 

££??■ 
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The  output  relay  closures  are  used  to  control  functions  external  to  the 
i!';,ceiv":  The  received  rf  signal  la  converted  to  an  If  frequency, 
amplified  and  demodulated.  The  demodulated  signal  la  then  applied 
through  a  sat  of  contacts  of  the  carrier  relay  to  all  20  audio  decoders. 
Each  decoder  is  tuned  to  a  epeclflc  audio  frequency  in  the  range  from 

‘  °  11112 '  aDd  6ach  w111  energize  Its  corresponding  relay  when 

ito  specific  audio  frequency  is  present  In  the  audio  signal.  The  second 
output  from  the  if  amplifier  is  used  by  the  carrier  detector  circuit  to 
produce  a  dc  output  voltage,  the  magnitude  of  which  Is  proportional  to 
received  signal  strength.  When  the  received  rf  signal  at  the  Input  of 
the  radio  receiver  is  10  microvolts  or  more,  the  earlier  detector  cir- 
cuit  energizes  the  carrier  relay,  which  passes  the  audio  signal  to  the 
audio  decoders.  If  the  rf  signal  level  drops  below  5  microvolts,  the 

CfrleT  jSlay  iS  deensi:8ized»  the  audio  output  circuit  is  opened,  and 
all  decoder  input  circuits  grounded.  The  carrier  relay  also  provides 
externally  connected  single-pole  double- throw  switching  through  another 
set  of  contacts.  Two  command  control  receivers  are  installed  in  the 
target  drone;  however,  only  one  receiver  is  in  conmand  of  the  drone  at 
any  one  time  Either  receiver  is  capable  of  operation  independently  of 
the  other.  The  dual  receiver  transfer  relay  box  places  the  standby 
receiver  in  operation  on  failure  of  the  operating  receiver. 

Dual  Receiver  Transfer  Relay  Box 

,h„  Til  fri  receiver  ^“afer  is  a  primary  interlock  component  for 
Tn  ^drOQe  conma^  control  system.  The  unit  contains  five  relays 
th  m-h^t?'0n^K0  transf“  c°ntrol  from  one  command  control  receiver  to 

terns  fan  ^  thSt  elther  receiving  system  fails.  If  both  sys- 

ems  fail,  a  signal  is  supplied  to  initiate  the  carrier  failure  sequence 

^ier^el^rr^h  CaJ8et  dr0ne  COQtro1  systen>.  P«*er  for  the 

r®lays  in  the  command  control  receivers  is  routed  through  the 
dual  receiver  transfer  relay  box.  ^ 

Multiplexer 

The  multiplexer  functions  to  convert  the  20-channel  output  of  the 

tnt£  54  coranand  control  channels  to  which  the  functions  are 
assigned  as  shown  in  table  2-1.  The  54  command  control  channels  are 

tht  boTiC  20  channelB  Provided  by  the  receivers  by  using 
chr  .2t  .hr°Ug  20,  omitting  12,  keyed  singly  to  provide  18  conmand8 
thf°  ualn8  chf nel  1  k«y«d  simultaneously  with  each  of  the 
other  channels  to  provide  19  additional  command  control  channels;  and 

Ch^^1  12  ^  8imultaiieously  with  each  of  the  other  channels 

TZlToTT  20  pr0Vlde  17  further  command  control  channels  to  make 


AT-335/ARW  Antenna 

ward^f  f J”335/^  <luarCer  wave>  streamlined,  antennas  are  installed  for¬ 
ward  of  the  cockpit,  one  on  top  of  the  fuselage  and  one  on  the  bottom. 
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TABLE  2-1.  COMMAND  CONTROL  FUNCTIONS 


Channel 

2 

3 

4 

5 

6 

7 

8 
9 

10 

11 

13 

14 

15 

16 

17 

18 

19 

20 

1  and 
1  and 
1  and 
1  and 
1  and 
1  and 
1  and 
1  and 
1  and 
1  and 
1  and 
1  and 
1  and 
1  and 
1  and 
1  and 
1  and  18 
1  and  19 
1  and 
12  and 
12  and 
12  and 
12  and 
12  and 
12  and  8 
12  and  9 
12  and 


2 

3 

4 

5 

6 

7 

8 

9 

10 
11 
12 

13 

14 

15 

16 
17 


20 

3 

4 

5 

6 
7 


Function 

Brakes  Off 
Brake b  On 
Hach  Hold 
Landing  Gear  Up 
Landing  Gear  Down 
Climb 
Dive 

Left  Turn 

Right  Turn 

Turn  Center 

Altitude  Retain 

Thrust  Increase 

Thrust  Decrease 

Right  Rudder  and  Nose  wheel 

Left  Rudder  and  Nose  wheel 

Takeoff  Angle 

Engine  Shut  DN  LT 

Engine  Shut  DN  ST 

Spare 

Wing  Fuel  Jettison 
PAPC 

Cameras  On 
Spare 

Chute  Jettison 
Wing  Flaps  Down 
Wing  Flaps  Up 
Chute  Deploy 
Parking  Brake 
Carrier  Recovery 
Speed  Brakes  Down 
Speed  Brake  Up 
Pitch  Center 
Roll  Trim 

Arresting  Hook  Down 

Abort 

Spare 

Half  Flaps 

Low  Altitude  Control  On 
Burner  Off 
Burner  On 

Telemetering  Calibrate 

External  Stores  Jettison 

Spare 

Spare 

Smoke  On 


Local  Control 

Secondary  Control  Switches 

Secondary  Control  Switches 

Primary  Control  Panel 

Primary  Control  Panel 

Primary  Control  Panel 

Stick  Grip 

Stick  Grip 

Stick  Grip 

Stick  Grip 

Stick  Grip 

Primary  Control  Panel 
Throttle  Handle 
Throttle  Handle 
Primary  Control  Panel 
Primary  Control  Panel 
Primary  Control  Panel 
Secondary  Control  Panel 
Secondary  Control  Panel 
Primary  Control  Panel 
Emergency  Comnand  Panel 
Primary  Control  Switches 
Secondary  Control  Panel 
Emergency  Command  Panel 
Secondary  Control  Panel 
Primary  Control  Panel 
Primary  Control  Panel 
Secondary  Control  Panel 
Secondary  Control  Panel 
Emergency  Command  Panel 
Primary  Control  Panel 
Primary  Control  Panel 
Primary  Control  Panel 
Pvimary  Control  Panel 
Secondary  Control  Panel 
Spare  Control  Panel 
Spare  Control  Panel 
Primary  Control  Panel 
Stick  Grip 

Primary  Control  Panel 
Primary  Control  Panel 
Secondary  Control  Panel 
Bnergency  Command  panel 
Secondary  Control  Panel 
Secondary  Control  Panel 
Secondary  Control  Panel 
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TABLE  2-1.  COMMAND  CONTROL  FUNCTIONS  (cont.) 


Channel 


Function 


Local  Control 


12  and  11 
12  and  13 
12  and  14 
12  and  15 
12  and  16 
12  and  17 
12  and  18 
12  and  19 
12  and  20 


Smoke  Off 
No.  1  Receiver 
No.  2  Receiver 
Spare  C 
Spare  D 
Spare  E 
Spare  F 
Spare  G 
Spare  H 


Secondary  Control  Panel 
Secondary  Control  Panel 
Secondary  Control  Panel 
Secondary  Control  Panel 
Secondary  Control  Panel 
Spare  Control  Panel 
Spare  Control  Panel 
Spare  Control  Panel 
Spare  Control  Panel 


AN/DRW-29  conmand  control  receivers  may  be  connected  to 
?  the  tvo  antennas;  however,  receiver  No.  1  is  normally  connected 
to  the  top  antenna  and  receiver  No.  2  to  the  bottom  antenna 


COMiAND  RECEIVER  Switch 


The  command  receiver  switch  is  a  two-poaition  toggle  switch  located 
tte  SnLjtl"01  Pr1  “  the  rlehc-h‘*“i  console.  Piecing  the  witch 
vid^*  m.  29  cmma* receivera  pr°- 


Receiver  Switch 


to  c^LreC?1Ve.r  ritCh,ia  *  three-position  toggle  switch,  spring  loaded 
tL  J  ^ed«°n  fhC  3ecoadary  control  panel.  Momentarily  placing 

dual  lQ  hhC  Nf*  1  °r  N°*  2  P08ltion  energizes  the  relays  in  the 

milti^r  transfer  relfly  box  to  connect  the  receiver  selected  to  the 


No.  1  and  No.  2  Receiver  Lights 


PnrP' 1  aDd  2  receiver  lights  are  located  on  the  Drone  Control 

t0  t5e  ^onmand  receiver  switch.  The  No.  1  or  No.  2  receiver 
light  is  illuminated  when  the  corresponding  coromnd  receiver  is  active 


Carrier  Light 


With  the  drone  master  switch  ON  the  carrier  light  will  be 

i^e^fficientCr,mand  r*CelVer  8WltCh  i8  m  and  the  received  signal  strength 
ia  sufficient  to  energize  the  carrier  relay.  acrengtn 


NORMAL  OPERATION 
Piloted  Opera,  ion 
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i»  m  L  receivers  may  be  activated  anytime  the  c/C  master  switch 

ArTt  cLA  COraaand  «Cfliver  switch  in  the  ON  posiJ^  The 

llllLTr  rCCa  VBr  relay  t0  eQer*lze  vil1  con*>^e  a  path  for^Lr. 

l .  “  sir^aLfs 

HH"  •» 

receiver. tranaf6r  reU7  bOX  WlU  automat^ally  switch  to  the  operable 
NOLO  Operation 

ON,  ^ec„^“^«ii“18Cvl«rhCrotl,  fT*',  “V?"  thS  C/C  — 

TTl  I££r«££.  ?Tltl71f7EPv^ 

"  tr<UB£“r  b“  »iU  — «i«iir  ™itch  t„  ST42SS 

EMERGENCY  OPERATION 


There  are  no  provisions  for 
receivers. 


emergency  operation  of  the  command 


LIMITATIONS 


The  AN/DKW-29  command  receivers  have  a 
mately  180  miles. 


1  ine-  of- s  igh  t 


range  of  approxi- 


CONTROL  CIRCUITS 

description 


POmr  £r”  “» 

provide  excitation  voltaee  to  the  La  ,C  4rODf  9y8te“  components  and  to 
signals.  Until  the  control  circuits  7  lo8ic  which  controls  command  input 

la  the  same  manned  a“ic 7  ^ircraft^^of !  iS  °^d 

trol  circuits  the  stick  fnrr0  aircraft.  Upon  engagement  of  the  con- 

the  aircraft  att^t^e  lft  h!  ^  removed  from  the  AFCS  loop  and 

At  the  same  tim^  standby n^LT?  U??  ihrough  the  **CS  using  comaands. 

allowing  them  to  b"  controlled  by8^**  h  ^  thC  remainill8  drone  systems 

bee„  ,iirtT^i5^s^^jg>22r  am£nL 

prior  to  engaging  control  circuits.  AFCS  “u,t  be  en8a8ed 
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C/C  MASTER  Switch 

The  C/C  master  switch  is  a  two-position  toggle  switch  located  on  the 
Drone  Switch  and  Light  Panel.  Placing  the  switch  in  the  0W  position 
allows  power  from  the  right  28-volt  dc  bus  to  energize  the  C/C  Power 
Control  relays.  Normally  open  contacts  on  these  relays  are  wired  in 
series  to  the  ground  return  to  the  C/C  MASTER  light.  Thus,  all  relays 
moat  operate  to  illuminate  the  light  which  is  located  on  the  Drone 
Switch  and  Light  Panel.  Two  additional  contacts  on  the  C/C  master  essen¬ 
tial  control  relay  also  close  when  the  C/C  master  switch  is  ON.  Closure 
of  these  contacts  allows  the  right  and  left  28V  dc  buses  to  energize  the 
right  and  left  W  power  buses  which  provide  stand-by  power  to  the  drone 
systems. 

C/C  ARM  SWITCH 

The  C/C  arm  switch  is  a  two-position  toggle  switch,  spring  loaded  to 
OFF,  located  on  the  Drone  Switch  and  Light  Panel.  Momentarily  placing 
the  switch  in  the  ARM  position  energizes  the  C/C  arm  relay,  provided  the 
AFCS  is  engaged.  This  relay  locks  in  and  allows  power  to  pass  to  the 
C/C  engage  switch.  When  the  C/C  arm  relay  is  energized  a  normally  open 
set  of  contacts  close  to  provide  a  ground  return  to  the  C/C  ARM  light 
which  is  located  on  the  Drone  Switch  and  Light  Panel.  This  linht  Is 
illuminated  until  C/C  Is  engaged.  8 

C/C  ENGAC3  SWITCH 

The  C/C  engage  switch  is  the  NOS EW HEEL  STEERING/HE ADXNG  HOLD  CUTOUT 
switch  on  the  stick  grip.  When  the  C/C  arm  relay  ia  energized  the  nose- 
wheal  steering  power  is  removed  from  the  switch  and  28  v  dc  from  the  con¬ 
trol  circuits  is  applied.  Momentarily  depressing  the  switch,  with  C/C 
armed,  energizes  and  locks  in  the  C/0  engage  relay.  When  this  relay  is 
energized  28  v  dc  power  from  the  aircraft  energizes  the  right  and  left  Y 
power  buses.  This  is  the  power  to  energize  all  control  relays  in  the 
drone  systems.  When  C/C  is  engaged  the  C/C  ARM  light  is  out  and  the  C/C 
ENGAGE  light  on  the  Drone  Switch  and  Light  Panel  is  illuminated. 

C/C  DISENGAGE  Switches 


There  are  three  C/C  disengage  switches  on  the  QF-4B.  They  are  the 
trigger  switch  on  the  stick  grip,  the  AFCS  emergency  disengage  switch  on 
the  stick  and  the  speed  brakes  switch  on  the  throttle  handle.  Momentarily 
coving  the  speed  brakes  switch  to  IN  or  OUT  or  depressing  either  of  the 
other  two  switches  energizes  the  autopilot  disengage  relay.  This  in  turn 
removes  power  from  the  AFCS  engaged  relay.  When  the  AFCS  engaged  relay 
is  de-energized  power  is  removed  from  the  C/C  arm  and  C/C  engage  relays. 
Wien  the  C/C  engage  relay  dropB  out  dc  power  is  removed  from  the  Y  power 
buses.  Thus,  the  aircraft  reverts  to  basic  operation  in  the  STAB  AUG  mode. 
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C/C  TEST  Switch 

'  ‘°Um,U  S”ltCh  »«  the  C-m-H 

STAB  NOLL  Light 

1 WKJS£Z££?£  “SZSTuTS  “■ U8ht  paM1- 

for  groundborne  engagement  of  the  AFCS.  *”  th'  proi>er  po,litlon 

C/C  MASTER  Light 


-  Fif&ES  -  xtt. 

zL°r  Uicui°* "  • *3i«. 

«  f *f fore  in  the  elrcreft  electrical  lye^.  th°  dto”  b"*e‘  »r 

C/C  ARM  Light 


u^t^rjr  -i^hTc/c°a^e^rt  s“itch  -*  u*ht  «“i-  The 

ON  position  with  the  C/C  master  ON  Th**  i<Cv!h“8d??,T1,:<arily  placed  ic  the 
c/C  i.  engaged  or  the  C/C  ...ter  i.  pl.cad  In  the  “hen 


C/C  ENGAGE  Light 


-  SuiiSS  titcYc  ^ SBitch  -*  “** 

normal  operation 

Piloted  Operation 

e,et^™.d^7Xi;y  the^lS'^  'S*  *»  U  "««**■  The 
the  C/C  arm  switch  in  the  Arm  nnain  ^  fwitch  0N»  momentarily  placing 
c/C  engage  *  ^1^  !““e  !l!f  deprj.fng  th! 

the  C/C  mater  off  rela/to  L  ««!.!.!!  I  "!!1'81  8y8t™  WlU  c““ 

the  potrar  path  to  the  relays  connecting  the  aircraft*!."1"*  U  °“reLlcd 
buses  is  opened  and  control  ciren^.  nf  aircraft  buses  to  the  drone 

engagement  also  causes  the  AFCS  to  diseSe^’ln^he0011^01  ^lrcuits  dl8’ 

®  event  of  a  malfunction 
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^  C  ^r°ne  8ystema>  control  circuits  may  be  disengaged  by  depressing 
iw  the  sSS8S2  difle^af  wltch*  depressing  the  trigger  switch,  Jv- 
t^OFF?  t0  IN  °r  0UT  °r  Placin8  the  C/C  master  switch 

NOLO  Operation 

hav  Gfntro1  circuits  shall  be  engaged,  after  the  basic  aircraft  checks 

ene‘8ed-  **  P1<,cl"B  the  C/C  master  switch  la 
MnnOT  j It *' '  momeutarily  piecing  the  C/C  arm  switch  in  the  ARM  posi- 
ion  and  then  momentarily  depressing  the  C/C  engage  switch.  Once  the  NOLO 
P.lu*“  “«  lulled  control  circuit,  caa  be  diseafaged  o«  bfr^viae 
the  KOLO  plug,  and  keying  a  disengage  switch  or  placing  the  nnnu^im 

sStSSfSii: pritio?-  ,Hith  the  »«  *2 

iectrical  failure  will  not  result  in  control  circuits  disengagement. 

emergency  operation 

There  are  no  provisions  for  emergency  operation  of  the  control  circuits. 


LIMITATIONS 


The  AFCS  must  be  engaged  to  engage  control  circuits. 

DRONE  CONTROL  CONFIGURATION 
DESCRIPTION 

The  QF-4B  target  drone  is  configured  to  be  a  op  An  j  . 

craft  by  the  iaatallation  of  a  chase  electronic.  "ck “a£ J  "r‘ 

sssse  ~  th°n- 11,6  chase  ei™-  SkXSLfS'is? 

repiace  ™ 

t^rrsirisrE  isES'S-ilf??5  '™r“ 

cir  cu  i  1 8  Engaged  *  ****  t0  0pera‘e  ^QF-^wlS 

COMMAND  MASTER  PANEL 

pH.?:  ssirjs.r’ki1:  :».;'<,os  sr*  at  the  ■>-»  °f  «- 

powar  to  the  eonaand  system,  provide  for’tranamltr  “Wltfhe‘.Whlch  c°ntro1 
carrier  ODeratlnn  t-ji...  p, .  ,  ransmitter  selection  and  mode  of 

statu^aad^traoamitter^selectioofh19  "*  **"  P™lddd  “  *■««• 
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COMMAND  MASTER  Switch  t 

Tha  command  master  switch  controls  power  to  the  entire  command  system. 
Placing  the  switch  in  the  OH  position  applies  standby  power  to  the  command 
transmitters. 

XKTR  Switch 

The  XMTR  switch  provides  for  selection  of  the  main  or  auxiliary  trans¬ 
mitters.  Placing  the  switch  in  the  MAIN  or  AUX  position  places  the  cor¬ 
responding  transmitter  and  audio  coder  in  the  operate  condition* 

CARRIER  Switch 


The  carrier  switch  controls  the  mode  of  operation  of  the  transmitting 
Bets.  With  the  switch  in  the  KEYED  position  a  carrier  is  transmitted  only 
during  the  time  a  conmand  is  being  keyed.  With  the  switch  in  the  CONSTANT 
position  a  carrier  signal  is  transmitted  continuously. 

XKTR  Lights 

Two  XKTR  Indicator  lights  are  located  on  the  conmand  master  panel. 
These  lights  are  labeled  MAIN  and  AUX.  The  light  which  is  illuminated 
indicates  the  transmitter  which  is  in  operation. 

CARRIER  Lights 


Two  carrier  indicator  lights  are  provided  on  the  conmand  master  panel. 
The  CARRIER  OFT  light  is  illuminated  whenever  the  conmand  master  switch  is 
ON  and  a  carrier  is  not  being  transmitted  by  the  command  transmitting  set. 
The  CONSTANT  CARRIER  light  is  Illuminated  when  the  carrier  switch  is  in 
the  CONSTANT  position  and  a  carrier  is  being  transmitted. 

Sldetone  Volume  Control 


The  command  system  includes  a  sldetone  oscillator  which  generates  an 
audible  tone  to  the  pilot's  headset  when  a  conmand  is  keyed.  The  volume 
this  tone  is  controlled  by  the  sldetone  volume  control* 

AN/ARW-55  COMMAND  TRANSMITTING  SET 

Two  AN/ AKW- 55  conmand  transmitting  setB  designated  as  MAIN  XMTR  and 
AUX  XMTR  ore  included  in  the  drone  control  system.  Each  set  consists  of 
one  AT- 335 /ARV  antenna,  one  T-309/ARW-55  radio  transmitter  and  one 
C-902/ARW-55  transmitter  control.  One  antenna  is  mounted  on  the  top  of 
the  aircraft  and  one  on  the  bottom.  The  transmitter  connected  to  the  top 
antenna  U  designated  the  MAIN  XMTR,  and  the  transmitter  connected  to  the 
bottom  antenna  is  designated  the  AUX  XMTR.  The  AN/ARW-55  transmitting 
set  is  capable  of  transmitting  20  separate  audio  noteB  referred  to  as 
channels.  By  uBing  channels  2  through  11  and  13  through  20  separately 
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^  be  c^tod^d°D  The^hannel^H^M  “2  12 ’  54  discrete  functions 
i»  «u  2~i  f»;  *•  -  «*« 

C-902/AEW-55  Transmitter  Control 

Located  o^Tlot 'e^f  ""tr0l“‘  «“  *°*  ■«*  transmitter,  are 
and  an  XMTR  POWER  Rvrr-rh  console.  Each  un*c  ^as  a  frequency  selector 

tio.“l“  p„^R  To  il  »plied :lS  Sr  r“  SUUch  ln  th*  “  P»»°- 

■aacer  switch  Is  placed  to  the  OK  nnslH  ranamitdng  set  wnen  the  command 
•elector  deters  th'e  “* 

CONTROL  PANELS 

f«nc  stlsst?  ls  rr?* the  *»«**«• 

the  -P-dB  and  the  switch  ^^‘iTSStSl’S^^1^  “ 
NORMAL  OPERATION 

the  frequency  “ele^orTTL'r'1?”1^ SySte“  U  plated  by  setting 

power  switch  ON  on  both  transroltter“ont™ir°<PlI!“l  pl°'ln8  the  1WrS 
switch  ON  applies  standby  pcW„  to  the  tr«n  uh  ^  he  command  master 
traoamitter  may  then  be  aelpr^H  k  i  slitting  system,  The  desired 

in  as  desired!  c«Jjr  L?J‘h  ^  S“it<:h  “  “»  or 

KETEn  a.  desired.  **  '”'t':ch  sha11  be  »<*  to  CONSTANT  or 


If  the  command  master  switch  has  been  ON  for  less  than  « 
prior  to  selectine  MATN  nr  attv  a  ..V  r  lesa  than  35  seconds 

mand  «aster  pn„el  uni  °c  ,the  lndl“t»t  light  on  the  coo¬ 
tie.  has  "4s"d  Illuminate  until  35  seconds  "wens  up- 

EMERGENCY  OPERATION 

-..Sr^-  Pr0VlSl°°S  f°r  operation  of  the  coemand  crane. 
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DRAG  CHUTE  SYSTEM 
DESCRIPTION 

The  QF-4B  is  equipped  with  a  remotely  operated  drag  chute  for  NOLO 
operations.  The  remote  system  is  designed  to  operate  only  with  the  NOLO 
plug  installed  and  weight  on  the  landing  gear.  The  drag  chute  control 
cable  is  routed  over  a  sat  of  pulleys  mounted  on  a  rotary  actuator  at 
station  573.6.  A  CHUTE  DEPLOY  command  causes  the  actuator  to  rotate  ’»rvrl 
effectively  shorten  the  cable  which  simulates  the  action  of  the  manual 
control  handle.  Once  the  command  is  keyed  it  is  locked  in  but  the  signal 
will  not  pass  to  the  actuator  unless  there  is  weight  on  the  landing  gear. 
A  CHUTE  JETTISON  conmand  unlocks  the  CHUTE  DEPLOY  conmand  and  drives  the 
actuator  to  its  origiral  position  releasing  tension  on  the  control  cable 
allowing  the  chute  to  jettison  if  it  has  deployed.  If  the  chute  was  not 
deployed  the  deployment  command  is  simply  removed  anc'  must  be  keyed  again 
in  order  to  deploy  the  chute.  A  THRUST  INCREASE  command  will  also  cancel 
a  chute  deploy  command  or  jettison  a  chute  which  has  been  deployed. 

NORMAL  OPERATION 

Piloted  Operation 

For  piloted  flight  the  remote  drag  chute  system  is  inoperative  and 
the  drag  chute  must  be  manually  deployed  in  the  normal  manner. 

NOLO  Operation 

The  remote  drag  chute  system  is  armed  by  the  installation  of  the  NOLO 
plugs.  A  CHUTE  DEPLOY  command  will  lock  in  anytime  the  NOLO  plugs  are 
installed;  however,  the  chute  will  not  deploy  until  there  is  weight  on 
the  landing  gear.  A  CHUTE  JETTISON  or  THRUST  INCREASE  command  will  drop 
out  the  deploy  command  and;  if  the  chute  is  deployed,  jettison  the  chute. 

EMERGENCY  OPERATION 

There  are  no  provisions  for  emergency  operation  of  the  drag  chute. 
LIMITATIONS 

There  are  no  limitations  on  operation  of  the  remote  drag  chute  system. 
DUAL  CONTROLS  CONFIGURATION 

There  are  no  mechanical  flight  controls  or  throttle  controls  in  the 
aft  cockpit  of  the  QF-4B  aircraft.  However,  a  complete  set  of  conmand 
switches  is  provided  so  that  the  aircraft  can  be  flown  from  the  aft  cockpit 
with  control  circuits  engaged.  All  arming,  engage  and  disengage  functions 
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must  be  performed  from  the  forward  cockpit.  In  lieu  of  a  mechanical  con¬ 
trol  stick,  a  hand  control  has  been  installed  in  place  of  the  antenna 
hand  control.  A  throttle  control  panel  has  been  provided  for  thrust  con¬ 
trol.  A  Primary  Control  Panel,  Secondary  Control  Panel,  Emergency  Control 
Panel  and  Spare  Switch  Panel  similar  to  the  panels  in  the  forward  cockpit 
have  been  provided  for  control  of  the  drone  systems. 

COCKPIT  CONTROL  SWITCH 

The  cockpit  control  switch  is  a  two-position  toggle  switch  located  on 
the  Drone  Switch  and  Light  Panel.  Placing  the  switch  in  the  AFT  position 
deactivates  the  control  switches  in  the  forward  cockpit  and  energizes 
those  in  the  aft  cockpit. 

CONTROL  STICK 

The  control  stick  is  a  hand  stick  mounted  on  the  RIO  instrument  panel 
in  place  of  the  antenna  hand  control.  Moving  the  stick  fore  and  aft,  right 
and  left  pr^ides  attitude  control  in  exactly  the  same  manner  as  moving 
the  climb /dive/tum  switch  on  the  pilot's  stick  grip.  The  switch  on  the 
top  center  of  the  control  stick  is  the  turn  center  switch  which  duplicates 
the  function  of  the  turn  center  switch  on  the  pilot's  stick  grip. 

NORMAL  OPERATION 

The  AFCS  and  control  circuits  must  be  engaged  in  the  forward  cockpit. 
Control  may  them  be  passed  to  the  aft  cockpit  by  placing  the  cockpit  control 
switch  in  the  aft  position.  The  pilot  shall  also  place  the  arming  switches 
in  the  ARMED  position  as  desired.  Control  can  be  returned  to  the  forward 
cockpit  by  placing  the  cockpit  control  switch  in  the  FORWARD  position.  The 
pilot  must  disengage  the  control  circuits  from  the  forward  cockpit  regard¬ 
less  of  the  position  of  the  cockpit  control  switch, 

NOLO  Operation 

NOLO  Operation  is  unaffected  by  the  dual  control  capability. 

EMERGENCY  OPERATION 

Snergency  disengagement  of  control  circuits  is  accomplished  from  the 
forward  cockpit  only. 

LIMITATIONS 

There  are  no  specific  limitations  related  to  the  dual  controls. 
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ELECTRICAL  POWER  SUPPLY  SYSTEM 

description 

:rr&‘£2\2s  2 

circuit  protection  by  Dlacina  tum^ro  n  01,0  *  8  which  bypass  nornal 

•PP lying  voltage  directly  to  a  circuit  vlt"ut"'“  protecti'o".1'"'^'”  “ 
A-C  Electrical  Power 

circuita^diaengaged^the^peratioi^of^th!1  *  'PU'  b“*  «»“-  «**  «•**.» 

b«lo  P-4B.  Wig  =o«:„^”Iiu.0^Sl^rri«h'tULh*?er  fr°"  «* 
energise  the  right  and  left  non-essential  **  8enerator> 

generator  fails  during  manned  flioht  5k  1  tranafon,,M‘- rectifiers.  If  a 
to  disengage  C/C  maerfr  p™?. T th. ‘Sj’STS  Chlrc“U'  ? 
the  remaining  generator  powers  both  buses  and^I  the  bu«  tie  closes  and 
aa  a  atandard  F-4B  In  Nan  ( . ,  ,  be  ayateai  operates  the  sane 

in  that  generator  being  dTo^d  ITSfS  VUl  “*» 

circuit.  At  the  same^iae  a  lock-iH  voltage  f^  th  *  25'  Protacclon 
control  panel  is  applied  to  the  8  S  th  r«**ining  generator 

for  the  remaining  generator  This  Zti  a  ®ontr°l  rel*y  “d  line  contactor 
the  remaining  galer^"  -  i.'h1''01,'  PT'Ctl“  f°r 

attempts  to  power  both  at  buses  from  th  bu"  tie  cloa*a  Md 

closes  a  lock-in  voltage  from  the  «<•  ^  generator.  When  the  bus  tie 

vent  the  bus  tie  TrdTp^Z  *  PWer  COQtr°l  b~  *  “PP“e“  «•  pre- 

DC  Electrical  Power 

of  f«'n^!.*.«^  Ui"”"  JS2  ga 5,^  Jg"-***-  by  th.  -ditto, 
and  MDM  systems.  As  with  the  basic  f"!!**  to  the  rci 

rectifiers  are  connected  in  parallel  thrm  <>k  ao  “e08cnc^*l  tranaformer- 
limiter.  m  the  event  of  a  ene  r Jin8*  «6°-f*P««  bus  tie  current 
night  th.  non-essantial  ^  «* 

NOLO  Plugs 

The  NOLO  plug  receptacles  are  located  nn  pk. 
panel  and  the  target  power  control  ho*  <  ?u  th!  number  1  circuit  breaker 
bypass  normal  circuit  protection  by  DlaciJ^  ^  COckpit*  ^  H°L0  plugs 
f***e  «  '“cult  breaker  or  hy  ;p  ^  ‘“^.  e“*b"‘  *««••  '•>«  circuit',8 
protection.  All  essential  circuit  hJLu  *  l?  circuit  without  any 
of  the  two  NOLO  plugs  except generator”  .7vaaaed  with  th«  insertion 
by  the  insertion  of  the  NOLO  oluof  t  clrcuita  which  are  NOLO  armed 

*“  —  irrsn  gr 


'T 
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NOLO  ARM  Light  ^  _ _  - 

The  NOLO  ARM  light  is  located^j^^i^~7}coae3yltch  and  Light  Panel. 

It  will  be  illumlnated^ngttlse^eTther  NOLO  plug  is  Installed. 

|  WARNING  | 

The  NOLO  ARM  light  shall  never  be  on  for  piloted  flight.  The  NOLO 
ARM  light  indicates  a  NOLO  plug  is  installed  thereby  bypassing 
normal  electrical  circuit  protection. 

REMOTE  ARM  Light 

The  REMOTE  ARM  light  is  located  on  the  Drone  Switch  and  Light  Panel. 
This  light  will  be  illuminated  when  control  circuits  are  engaged,  the 
flaps  handle  is  in  the  REMOTE  position,  the  flaps/speed  brakes  switch  is 
in  the  ARMED  position  and  both  NOLO  plugs  are  installed. 


\  WARNING  | 

The  REMOTE  ARM  light  shall  never  be  illuminated  for  manned  flight 
as  it  indicates  that  both  NOLO  plugs  are  installed. 

NORMAL  OPERATION 

Piloted  Operation 

Operation  of  the  electrical  system  is  unchanged  in  piloted  flight. 


|  WARNING  I 

NOLO  plug(s)  shall  never  be  installed  for  piloted  flight. 

NOLO  Operation 

The  electrical  system  is  engaged  in  the  normal  manner.  After  control 
circuits  are  engaged  and  all  ground  checks  completed  the  NOLO  plugs  shall 
be  installed.  Upon  installation  of  either  NOLO  plug  the  NOLO  ARM  light 
shall  illuminate.  With  both  NOLO  plugs  installed,  the  flaps  handle  in  the 
REMOTE  position  and  the  flaps  speed  brakes  switch  in  the  ARMED  position, 
tha  REMOTE  ARM  light  shall  illuminate. 
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WARNING 


Do  not  attempt  NOLO  flight  if  the  REMOTE  ARM  light  is  not 
illuminated.  Failure  of  the  light  to  illuminate  may  indicate 
remote  control  of  flaps  and  speed  brakes  or  landing  gear  may 
not  be  possible,  or  control  circuits  may  be  lost  if  a  generator 
fails. 


EMERGENCY  OPERATION 


Piloted  Operation 


In  the  event  of  a  generator  failure,  control  circuits  will  automati¬ 
cally  disengage  through  the  action  of  the  C/C  master-off  relay  The 
electrical  system  will  revert  to  the  basic  aircraft  configuration  and 
standard  emergency  procedures  shall  be  executed. 


NOLO  Operation 


_  the  /vent  of  a  generator  failure,  the  failed  generator  will  be  dis¬ 
connected  from  the  system.  The  remaining  generator  and  the  bus  tie  will 
be  locked  in  powering  both  ac  buses  from  the  single  generator.  Control 
rem?in  engaged  but  the  non-essential  transformer- rectifiers 
ud!'8e28ag8d  re°ultin8  in  loss  of  power  to  the  FEI  and  MOM  systems, 
f  th^b11  f8atUre  the“  Prevent8  the  second  generator  from  disengaging 


There  is  no  provision  for  remote  operation  of  the  ram  air  turbine. 

m  the  event  of  a  dual  generator  failure  in  NOLO  flight  the  air¬ 
craft  will  bo  lost. 


WARNING 


?°  °°t  attempt  to  regain  a  lost  generator  with  the  NOLO  plugs 
Installed  as  the  bus  tie  locks  in  anytime  the  aircraft  is 
operating  from  only  one  generator. 


LIMITATIONS 


There  are  no  specific  limitations  applicable  to  the  electrical  system. 
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ENGINES 

description 


The  standard  General  Electric  j?q  rv  h  q  , 

Wlth  ooine  edification.  The  AUTO^HR^S^'  T  retalned  in  the 

remote  control  of  the  throttles  A  yst<an  Provides  for 

also  incorporated  to  provide  f„r  tB  engine  shutdown  capability  is 

NOLO  fllgX.  The  «i«i^%.f:erBe"rSi'iUtdWT  °f  “  «»Sne  durL 
NW1SE  SHOTDOm  comnand  WU,,l,‘t“‘0  th“  *  »r  RIGHT 
valves  and  the  throttle  computer  4  he  engine  fuel  shutoff 

interrupt  power  to  the  leftAr  righAower5106  °p?rate  rel«y ;  and  will 

right  power  control  lever  engage  solenoids. 

normal  operation 
Piloted  Operation 

flight.  aSi^di?i^tSottlerwntrol  A  f°r  Pilot«d 

THROTTLE  system.  control  is  available  through  the  AUTO 

NOLO  Operation 

“>«.  ^™°l'1"™tto‘t““ccTOllhhtd°VT  ™"UaUy  10  th0  ”omal 
»y.t«  after  the  eegteee  have  b.Zse“r"ed  °U8h  th«  M™  THROTTLE 

EMERGENCY  OPERATION 

foffL°Lr  ENG^  ThesV^Ad^  einer8enCy  by 

for  a  minimum  of  5  seconds  to  be  effective1"  conmande  must  be  held 
LIMITATIONS 

the  QP-4B|JiI1^tati0n8  Spectfied  in  tha  basic  F-4B  NATOPS  manual  apply  to 
FAILSAFE  SYSTEM 

description 

nanewer  the  aircraft  "to^safl tf light ^ 8  8eri°a  °f  COn,nands  to 
SJS  S^flnce  carrler  °«ura.  ^t;°“Whenever  a  loss  of  radio 

failsafe  modes  determined  by  the  flight  eo^ A  eXeCUte  one  oi  three 
loaa.  if  the  carrier  is  lost-  8  COQdition  at  the  time  of  carrier 
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during  takeoff  with  the  airspeed  less  than  85  knotB  or 
during  a  landing  with  full  flaps  and  the  aircraft 
groundbome,  the  aircraft  will  execute  an  ABORT  provided 
the  NOLO  plugs  are  installed; 


during  takeoff  with  the  airspeed  greater  than  85  knots 
or  during  a  landing  prior  to  touchdown,  the  aircraft 
will  execute  a  WAVEOFF; 


subsequent  to  takeoff  and  prior  to  putting  the  flaps 
down  for  landing,  the  target  will  either  orbit  or  fly 
a  preset  magnetic  heading  at  a  safe  altitude. 


Abort 


With  the  airspeed  less  than  85  knots  with  1/2  flaps  or  groundborne  with 
carrier*?8 "  the Jaila*fe  fbort  mode  wiU  be  activated  following  a  2-second 
automatically  l^ked-'Jnr  ^  iQltia£ed  f°ll0Win*  con““da  “e 


BURNER  OFF 


THRUST  DECREASE 


BRAKES  ON 


HOOK  DOWN 


CHUTE  DEPLOY 


be  obcained  bV  an  ABORT  command.  The  failsafe  abort 
i^taUed.  command  are  operational  only  when  the  NOLO  plugs  are 


NORMAL 


Phase  1 


When  carrier  is  lost  for  7  seconds  and  the  flaps  are  up.  phase  1  fail 
being ^uUWlcslly  ‘  re’Ult‘  *"  th' 


BURNER  ON  (if  airspeed  is  lass  than  240  KIAS) 


BURNER  OFF  (if  airspeed  is  greater  than  240  KIAS) 


THRUST  INC 


TOA  (if  altitude  is  less  than  17,000  feet) 
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PITCH  CENTER  (if  altitude  is  greater  than  17,000  feet) 
SPEED  BRAKES  IN 
TORN  CENTER 


Phase  2 

Phase  2  failsafe  is  initiated  7  seconds  after  phase  1  is  initiated  or 
7  seconds  after  reaching  240  knots,  whichever  is  greater.  Phase  2  auto¬ 
matically  locks- In  the  following  commands: 

RIGHT  OR  LEFT  TURN  (direction  of  turn  is  determined 
by  position  of  Failsafe  Turn  Select  Switch) 

TURN  CENTER  (when  at  preset  heading  if  Preset  Heading 
mode  has  been  selected) 

RAPC  (when  altitude  is  above  17,000  feet) 

ALTITUDE  RETAIN  (when  altitude  is  between  17,000  and 
32,000  feet  and  Mach  number  is  less  than  0.92) 


NOTE 

If  phase  1  is  initiated  with  airspeed  less  than  240  knots, 

BURNER  ON  will  be  coamanded.  When  reaching  240  knots  BURNER  OFF 
is  cotauanded  and  the  7-second,  phase  2  time  delay  Initiated. 

Waveoff 

The  waveoff  mode  is  effective  when  flaps  are  at  the  half  position  and 
airspeed  is  greater  than  85  knots  or  when  flaps  are  full  down  and  the  air¬ 
craft  airborne.  The  action  of  waveoff  failsafe  is  identical  to  the  normal 
failsafe  except  the  initial  time  delay  is  2  seconds  rather  than  7  seconds. 

ORBITING/PRESET  HEADING  Switch 

The  orbiting/preset  heading  switch  is  a  three-position  toggle  switch 
located  on  the  Drone  Switch  and  Light  Panel.  Placing  the  switch  in  the 
ORBITING  or  PRESET  HEADING  position  arms  the  failsafe  system  allowing 
power  to  pass  to  the  failsafe  logic  circuitry  when  the  loss  of  carrier 
relay  is  energired.  Placing  the  switch  in  the  ORBITING  position  will 
result  in  the  aircraft  turning  in  a  constant  45-degree  bank.  Placing  the 
switch  in  the  PRESET  HEADING  position  will  result  in  the  aircraft  turning 
in  a  45-degree  bank  until  the  preselected  heading  is  reached.  The  air¬ 
craft  will  roll  wings  level  and  maintain  level  flight  at  the  pre¬ 
selected  magnetic  heading.  The  center  position  is  the  SAFE  position  which 
prohibits  power  from  being  fed  to  the  failsafe  circuitry. 
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FAILSAFE  TURN  SELECT  Switch 

lrt  faiJ°afe  turn  select  switch  is  a  tvo-poeition  toggle  switch 

located  on  the  command  control  junction  box  in  the  aft  cockpit.  The 
direction  of  turn  to  the  preset  heading  or  in  the  failsafe  orbit  is 
determined  by  the  position  of  this  switch. 

CARRIER  RECOVERY  Switch 

.?hei?!!rrie,:  recoV6ry  8witch  18  a  guarded  pushbutton  switch  located 
on  the  Emergency  Control  Panel.  Momentarily  depressing  this  switch 
energises  the  carrier  recovery  relay.  When  the  carrier  recovery  relay 
is  energized  power  to  the  abort,  waveoff,  phase  1  carrier  loss  and 
phase  2  carrier  loss  relays  is  interrupted.  This  resets  the  failsafe 
Carri6r  18  regained  °r  the  orbit/Preset  heading  switch 

FAIL  SAFE  Light 

livhlhw1ntirf?ilift  °u  tHe  Swltch  311(1  Li*ht  Panel-  This 

^  k?  ,  “I  Sted  whenever  the  1°88  of  carrier  relay  is  energized 

PRBSn  Mdl°8  ln  Clth"  th<!  °“nl“  " 

NORMAL  OPERATION 
Piloted  Operation 

the  ^MM°n5r01  Cirfui"8  enga8ed  the  system  is  armed  by  moving 

Jltin8fPre8et  headin«  BWitch  out  of  the  SAFE  position.  If  the 

l  8VltCh  18  °FF  °r  if  carrler  18  failsafe  action  will 

Tf  ialtlated*  However,  the  abort  mode  is  inoperative  for  piloted  flight 

I°»t  f“  2  during  landing  approach  .nj  "ap,  £Sn‘ 

down  and  RAPC  engaged  or  during  takeoff  with  half  flaps  and  airsSed 
greater  than  85  knots,  the  waveoff  sequence  will  be  initiated  ComnanHa 

«ec^edBUTR240>kSPEED  ™  TDRN  CEHrER  wiU  "topically  be 

the  In  tf  It  T  ‘5®  PS  “d  landing  gear  w111  be  retracted  by 
he  airspeed  switch.  At  the  same  time  BURNER  OFF  will  he 
executed.  Seven  aecond.  after  the  initial  sat  of  cJS  .h”  2  “m 

commence.  Dependtng  on  the  poaftlon  of  the  turn  select  switch  a  rieht  or 
left  turn  will  bo  co^andad  (if  the  airapeed  ts  less  thaT240  !^ts  Sa 
sequence  will  be  delayed  until  7  seconds  after  240  knots  is  reached!  The 
aircraft  will  turn  to  the  preselected  heading  or  remain  in  a  turn  defend- 

^  P08itioa  of  tbe  ORBITING/PRESET  HEADING  switch.  When  al  ^ 
17,000  feet  altitude  ALTITUDE  HOLD  and  RAPC  will  be  commanded. 

,  flT  UP’Tthe  n0mal  fallsafe  ^  i*  initiated  7  seconds  after 

loss  of  carrier.  In  this  case  TGA  is  commanded  if  the  aircraft  altitude 

BURNER8flN  i"  ,00° 6t  17,000  feet  or  above  PITCH  CENTER  is  conmanded 
240^?  at  airsPeeds  below  240  knots  and  BURNER  OFF  above 

240  knot,:  SPEED  BRAKES  IN  and  TURN  CENTER  are  automatically  eoZcdedlt 
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tiil  4“®;  Sev®n  8econds  later  phase  2  is  initiated  as  in  waveoff.  During 

17°000  a^dP32aoooAfTIIUDf  conManded  when  the  aircraft  is  between 

’  ?  56e  Jaltitude’  The  fallsafe  logic  regains  locked  in  until 

tS  dll™  !8?  9**1™  RECOVERY  is  commanded.  Once  the  initial 

tim  delay  of  2  seconds  for  waveoff  or  7  seconds  for  normal  failsafe  has 
bee-  .at is lied  the  sequence  cannot  be  interrupted  or  reset  bv  placing  tha 

or^^r^^f1  HfADIJ?G  switch  to  8*ie.  CARRIER  RECOVERY  must  be  comnanded 
or  control  circuits  disengaged  to  reset  the  system. 

NOLO  Operations 

k„„a?1Ch  c°nn“md,  receivers  on  and  carrier  established  the  orbiting /preset 

the  r  JH1  aet  t0  0RBITING  or  PRESET  READING  as  deseed  and 

£mn  ^  select  ^tch  aet  to  RIGHT  or  LEFT  as  desired.  Installation  of  the 
NOLO  plugs  arms  the  ABORT  mode.  ABORT  may  be  commanded  during  takeoff  with 
airspeed  less  than  85  knots  or  during  landing  roll  with  the  bottles  at 
the  decrease  limit.  ABORT  will  automatically  initiate  under  either  of  these 
conditions  if  carrier  is  lost  for  2  seconds.  The  waveoff  and  flitsafe  JSH 

unction  as  in  piloted  flight.  Failsafe  remains  locked  in  until  carrier  is 
regained  and  CARRIER  RECOVERY  is  commanded.  carrier  is 

EMERGENCY  OPERATION 


There  are  no  provisions  for  emergency  operation  of  the  failsafe 


system. 


LIMITATIONS 


There  are  no  specific  limitations  relating  to  the  failsafe  system. 


The  ABORT  mode  is  operable  in  NOLO  flight  only. 

FIRING  ERROR  INDICATOR  SYSTEM 
DESCRIPTION 

.  I*®  kF_4B  ^  Carry  J_ME  12700  PlriQ6  E"or  Indicator  (FBI)  pods  on 
is  ™  h*™  cached  to  the  pylons  on  stations  1  and  9.  Each  camera  pod 
is  composed  of  two  400- frame- per- second,  400-foot  caoacitv  ifi  jm  \ 
camera  mechanisms  which  are  uniquely  arranged  and  housed  in  a  s^Ls^f" 
aluminum  castings  which  act  as  the  camera  body  and  the  aerodynamicallv 
configured  pod  A  197-degree  wide  angle  lens'mounts  to^achoTtL^Lera 
mechanisms  such  that  their  optical  centerlines  are  180  degrees  apart. 

Box  C<71“d8l8nals  initiate  the  FBI  system  through  the  FBI  Camera  Control 

oration  of  “.T01  i8  P°6ltioned  P^r  to  flighTforclra 

peration  of  10.  20,  or  40  seconds  (40  seconds  is  maximum  film  capacity). 
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m£r  T  0lf"!  '!!“  lnUUtea  c«ra  operation  starts  a  coded  timing 

SicS  int^  P“f  ;f  th!  FEI  Cfl”ra  C°"tro1  Bm  «*»  is  a  time  bnae„der 
“Jf'h  i“''tccpta  time  base  signals  available  on  the  command  control  car- 
rier  and  decodes  them  and  sends  impulses  to  the  timina  l-foVn-a 
jach  camera  mechanism.  The  tlsmTode  aigSltlc'h  S  Pgf cLT^nt™! 
Box  receives  must  be  a  frequency  shift  keyed  (PSK)  signal  of  the  Tnter 
Mng.  Instrumentation  Croup  (IMG)  Code  B  format.  e^oae 

small  marks  along  the  edge  of  the  film  which  vary  in  lenvth 

du“4  the  f“i1“.a”d  0theC  aaS0Ciat0d  '»*■«  »U c.  o.  the  range 


FEI  Power  Switch 


rs-sr 

5r;c“2.v,,.S'£~“-' is. 

«  naps  are  up.  With  the  power  relay  energized  ac  and  dc  nower 
rou  9  to  t  e  FEI  Control  Box  placing  the  system  on  standby,  Placiu 

energises  .2"  TEf  p°SltlI”‘  *1%.  -  l."S  15 

nergizes  the  FEI  power  relay  regardless  of  flap  position. 


CAMERAS  Switch 


»ff««25rsS“K~ 

bwst  iiU  be^e^  ^  COder*  The  duration  of  the  resultant  camera 
burst  will  be  dependent  upon  the  preset  position  of  the  timer. 


normal  operation 


NOTE 


«rcStSyTd,Jl*  kU  lMt“1Utl°n  “d  “«  tonteined  in  all  Qp-dg 
*  ?”7  cmer"  box  1.  normally  Installed  In  the 

aircraft.  This  dummy  control  box  does  not  contain  the  circuit™ 

if  M^E^kit^^^  I?®  CTra8'  ThUB’  lfc  U  neceasary  to  determine 
an  FEI  kit,  including  the  camera  control  box,  has  been  instaUeS? 


Piloted  Operation 


2  s  srsiz-r  • 

e  PWR  ON  position  the  cameras  only  operate  when  the  flaps  are  up. 
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Momentarily  depressing  the  cameras  switch  will  activate  the  cameras.  The 
cameras  will  automatically  shut  off  in  10,  20,  or  40  seconds  depending 
upon  the  preset  position  of  the  timer  switch. 


NOLO  Operation 


The  PKI  switch  shall  be  placed  in  the  PWR  ON  position  after  control 
circuits  are  engaged  and  prior  to  inserting  the  NOLO  plugs.  CAMERAS  may 
then  be  commanded  anytime  the  flaps  are  up.  A  CAMERAS  command  will  result 

in  a  camera  burst  of  10,  20  or  40  seconds  depending  upon  the  preset  position 
of  the  timer  switch. 


EMERGENCY  OPERATION 


There  are  no  provisions  for  emergency  operation  of  the  FEI  system. 


LIMIT  AXTONS 


The  FEI  system  is  limited  to  a  maximum  of  40  seconds  of  operation. 


FLAPS 


DESCRIPTION 


A  remote  actuation  capability  has  been  added  to  the  flaps  system 
The  flaps  may  be  remotely  commanded  to  the  UP,  %  and  DOWN  positions 
An  airspeed  switch  provides  for  automatic  retraction  of  the  flaps  when 

airaPeedJ;aacheB  240  knots  and  prevents  extension  at  airspeeds  above 
240  knots.  This  switch  operates  regardless  of  the  status  of  the  control 
circuits.  The  manual  operation  of  the  flaps  Is  unchanged  from  the  basic 


WING  FLAP  Switch 


f.  A  r®de®ig“d  flap  switch  has  been  installed  in  place  of  the  original 

UP^o^ition’  rre8!SieduSWitCh  3  REM0TE  P°aition  the  normal 

UP  position.  When  the  switch  is  placed  in  the  REMOTE  position  power  is 

dC°  ^  r®Uy  ?itCuits  which  control  the  flaps  in  response  to  remote 
cocinands.  Placing  the  switch  in  the  UP,  %,  or  DOWN  position  results  in 
normal  operation  of  the  flaps. 


I 


FLAPS /SPEED  BRAKES  ARM  Switch 


The  flaps/speed  brakes  arm  switch  is  a  two-position  toggle  switch 

0081??  T  and  Ll8ht  Panel*  PlScing  the  ^itch  in 

\RM  position  energizes  the  flaps  remote  arm  relay.  With  this  relay  ener- 

Pr0Vld<!  “  po,,“  path  fo,:  op-  4  mps'  “d 
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FLAPS  Switch 

The  flapa  switch  is  a  three-position  toggle  switch,  spring  loaded  to 
the  center  or  neutral  position,  located  on  the  primary  control  panel. 
Momentarily  placing  this  switch  in  the  UP  position  retracts  the  flaps  pro¬ 
vided  control  circuits  are  engaged  and  the  system  1b  armed.  Similarly, 
momentarily  placing  the  switch  in  the  DOWN  position  causes  the  flaps  to 
extend  to  the  full  down  position. 

HALF  FLAPS  Switch 

The  half  flaps  switch  is  a  momentary  push-button  switch  located  on 
the  Primary  Control  Panel.  Momentarily  depressing  this  switch  will  cause 
the  flaps  to  go  to  the  %  position. 

NORMAL  OPERATION 

Piloted  Operation 

The  remote  flaps  system  may  be  utilized  anytime  control  circuits  are 
engaged.  The  flaps /speedbrakes  arm  switch  must  be  in  the  ARMED  position 
and  the  flaps  switch  in  the  REMOTE  position  for  remot  commands  to  be 
effective.  In  addition,  the  airspeed  switch  restricts  flap  operation  to 
airspeeds  below  240  knots.  If  the  flapa  are  not  retracted  prior  to  reach¬ 
ing  240  knots,  the  airspeed  switch  will  automatically  retract  the  flaps. 
Disengaging  control  circuits  will  deenergize  the  flaps  remote  arm  relay 
and  open  all  command  power  paths.  However,  the  flaps  will  not  reposition 
as  a  result  of  control  circuits  disengagement.  Placing  the  flaps  switch 
in  the  UP,  %  or  DWN  position  will  result  in  the  flaps  moving  to  the 
selected  position  regardless  of  the  status  of  control  circuits. 

NOLO  Operation 

The  flaps /speed  brakes  arming  switch  shall  be  placed  in  the  ARMED  posi¬ 
tion  and  the  flaps  switch  placed  in  the  REMOTE  position  prior  to  inserting 
the  NOLO  plugs.  Flops  shall  then  be  positioned  by  the  use  of  FLAPS  UP, 

HALF  FLAPS  or  FLAPS  DOWN  commands  as  desired.  The  airspeed  switch  auto¬ 
matically  retracts  the  flaps  at  240  knots  in  the  event  they  have  not  been 
commanded  up  prior  to  reaching  that  speed.  The  airspeed  switch  also  pre¬ 
vents  commanding  HALF  FLAPS  or  FLAPS  DOWN  at  airspeeds  above  240  knots. 

If  flaps  are  retracted  or  prevented  from  extending  by  action  of  the  air¬ 
speed  switch,  they  must  be  commanded  to  the  desired  position  when  in  the 
proper  airspeed  range  as  HALF  FLAPS  or  FLAPS  DOWN  commands  will  not  remain 
locked  until  the  airspeed  is  less  than  240  knots. 
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EMERGENCY  OPERATION 


b„f^rI»°C5,TSPer“J1°‘1  °£  the  £laps  ln  piloted  fllgtat  is  the  same  as  the 
lhKOLo"fli8hrere  Pr°ViSion  for  ““'Seney  operMioa  of  the  flaps 

LIMITATIONS 

Limitations  on  flaps  operation  are  unchanged  from  the  F-4B. 

FLIGHT  CONTROLS 

description 

The  mechanics1  flight  control  Bystem  has  not  been  modified.  However 

am^lifieii2dtthdl'epiHCe  ^  U8ing  electrlcal  eignala  to  the  ARI  ’ 

aa^ilifier  and  the  rudder  servo  has  been  added. 

Direct  Rudder  System 

The  direct  rudder  system  is  provided  to  assist  in  directional  control 

cui^a^ake°ff  aSd  ^  sy*tem  iB  engaged  whenever  control  cir¬ 

cuits  are  engaged,  but  a  command  is  effective  only  if  the  flaps  are  not 

15  dl^!  dfl  rCy8ft  1S  8r°undborne«  A  DIRECT  RUDDER  command  results  in  a 
i  of  the  rudder.  The  rudder  displaces  while  the 

bCi|?g  ^y!d  ^  returna  to  neutral  when  the  command  is  released 
In  addition,  the  heading  hold  mode  at  the  AFCS  is  disengaged  while  the 

£Zl.  S  ^  tQ  enabU  8kld  tUr“  t0  be  --"PUshed  .Uh  ™dder 
RODDER  SWITCHES 

fiUdder  3Witches  which  be  used  to  command  rudder 
motion.  The  left  "trim"  switch  on  the  pilot's  control  stick  o-rln  nun,  k 

moved  right  or  left  for  RIGHT  RUDDER  or  LEFT  RUDDER  commaL^  The  rudder 
switch  on  the  Primary  Control  Panel  may  also  be  used  for  rudder  comnands 
It  is  a  three-position  toggle  switch  spring  loaded  to  the  center  or  ne..rr„i 

r!£l0°L  M°V1"?  the  8UltCh  “  the  “  “  ^  reaulc^in  Ef™ 

n^S^al  ^en°thenfla  **“  U  releaaed  the  ^er  returns  to 

lut-ai.  When  the  flaps  are  up  and  the  aircraft-  <o  . 

la  disabled  a^the  rddSer  swlubea  ^e  LopereUve  ’  r"dd<!t 
NORMAL  OPERATION 
Piloted  Operation 


NOTE 


With  control  circuits  engaged  the  flight  controls  may  be  displaced 
manually  but  the  AFCS  wtl!  attempt  to  oppose  these  inputs' 
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T.  ^L**1*6^  I?dder  system  is  engaged  when  control  circuits  are  engaged 

the  fwrflrSy  C^n  b®  disPlaced  U8in8  KT/LT  RUDDER  commands  provided  8 
the  flaps  are  not  up  or  the  aircraft  is  groundborne. 

NOLO  Operation 

duri?oI!L°df  f??»wdder  dUring  N0L°  °Peration  identical  to  operation 
*>8  P  flight  except  comnands  are  received  via  the  radio  link. 

EMERGENCY  OPERATION 

systole  ^  provisiorla  for  G®ergency  operation  of  the  direct  rudder 
LIMITATIONS 

The  direct  rudder  system  responds  to  commands  only  if  the  flaps  are 

“P  °r  iI‘eKaluCr!ft  18  S^oundbome.  The  maximum  rudder  deflection 
available  with  the  direct  rudder  system  is  15  degrees. 

FUEL  SYSTEM 


DESCRIPTION 

The  existing  fuel  system  has  been  modified  to  include  an  Auto  Fuel 
Management  systeja,  a  remote  Fuel  Dump  System  and  a  remote  External  Stores 

MitZV TnT:  **?  tUt?  Fuel  provides  for  automatic8 

S  J  fuel  transfer  when  the  centerline  tank  is  empty  and 

tions  Th«%,  Jr'nf1’6  centerllne  tank  when  groudborne  during  NOLO  opera¬ 
tions.  The  Fuel  Dump  system  provides  a  capability  to  jettison  fuel  via 

Sflrr  in.N0L0  flight*  ^  External  Stores  Jettison  System  uti- 

ii“  MSk  kZfirr  rergency  reiease  8y8ten  to  «.•  <*****- 

line  tank  in  NOLO  flight  via  a  remote  command. 

Auto  Fuel  Management  System 

,  QF"4B  fUeL  tran3fer  ay8tem  is  the  same  as  the  existing  F-4B  fuel 

fr^hl  Syrei“  rePt  f°r  Provisions  t0  automatically  control  transfer 
frZ  JS  “  centefline  tank.  The  automatic  control  of  transfer 

fer  fuel  f™ Tilt™  includes  the  capability  to  pressurize  and  trans- 

tions  centerline  tank  while  on  the  ground  during  NOLO  opera¬ 

tions.  Provisions  for  automatic  control  of  the  external  win*  tankaare 
no  included  in  the  Auto  Fuel  Management  System.  Placing  the  existing 

rltCh  “  th'  C™R  -HI  *1^  tb7c««£flM 

tank  fuel  to  transfer;  energize  the  internal  tank  shutoff  valves,  thus 
stopping  the  internal  wing  fuel  transfer;  and  apply  28  V  ac  to  the  center 

the^uel Xf fl0W*-trana^tter*  Up°n  comPletion  °f  the  external  fuel  transfer 
the  fuel  flow  transmitter  switch  is  closed,  illuminating  the  CTR  EXT  Fum  ’ 

warning  lamp.  The  lamp  is  monitored  by  a  fuel  transfer!  30-se^nd^iIT 
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delay,  relay.  After  30  seconds  the  fuel  transfer  relay  closes.  This 
allows  the  centerline  tank  shutoff  valve  to  close,  the  internal  wing  tank 
foal  begins  to  transfer  and  the  CTR  EXT  FUEL  lamp  goes  out.  The  center- 
line  tank  shutoff  valve  then  remains  closed  and  the  fuel  transfer  system 
vill  operate  as  in  a  standard  aircraft. 

Fuel  Dump  System 

The  existing  fuel  dump  system  is  modified  to  obtain  the  remote  fuel 
dump  system.  With  a  FUEL  JETTISON  command,  28V  dc  is  removed  from  the 
closed  side  of  the  internal  wing  dump  valve  and  28V  dc  is  applied  to  the 
open  side  of  the  valve  to  allow  the  fuel  to  be  dumped.  Also,  28V  dc  la 
applied  to  the  internal  wing  fuel  transfer  relay  coil  to  prevent  the 
internal  wing  tank  fuel  from  transferring.  A  FUEL  JETTISON  conenand  is 
not  effective  unless  the  internal  wing  dump  switch  is  in  the  NORMAL  posi¬ 
tion,  the  NOLO  plug  is  in,  and  the  aircraft  is  airborne.  The  remote 
function  will  remain  locked-ln  until  the  aircraft  becomes  airborne. 

External  Stores  Jettison  System 

The  basic  F-4B  was  provided  with  four  methods  of  jettisoning  external 
stores;  the  emergency  release  system,  the  weapons  release  system,  the 
missile  release  system  and  the  external  tank  jettison  system.  Only  two 
of  these  systems  have  been  retained  in  the  QF-4B,  These  are  the  emergency 
release  system  and  the  external  tank  Jettison  system.  The  emergency 
release  system  has  been  modified  to  provide  for  remote  operation.  This 
modification  consiBtB  of  the  installation  of  a  relay  and  the  associated 
wiring  required  to  tie  it  to  the  external  stores  emergency  jettison  switch. 
This  added  relay  is  energized  when  the  external  stores  Jettison  comnand  is 
keyed  only  if  the  NOLO  plugs  are  Installed.  Power  to  this  circuit  is 
controlled  by  the  centerline  jettison  circuit  breaker  through  the  existing 
circuit  (landing  gear  handle  up  or  airborne)  which  feeds  the  external 
stores  emergency  reletse  button.  With  the  relay  energized,  power  is  fed 
to  the  centerline  rack  cartridge  and  to  both  inboard  and  outboard  wing 
cartridges  if  the  following  circuit  breakers  are  in:  CENTERLINE  JETTISON 
(34-CB30Z) ,  OUTBOARD  JETTISON  (44-CB301),  OUTBOARD  JETTISON  (44-CB302) , 
and  MISSILE  JETTISON  (63-CB3I2). 


NOTE 

The  MXSSLB  JETTISON  (63-CB312)  circuit  breaker  has  been  pulled  and 
capped.  This  circuit  breaker  should  not  be  rearmed  unless  stores 
are  carried  on  the  Inboard  pylons. 

AUTO  FUEL  ARM  Switch 


The  auto  fuel  arm  switch  is  a  two-position  toggle  switch  located  on 
the  Drone  Switch  and  Light  Panel.  Placing  the  switch  in  the  ARMED  position 
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Jf  °Prf  iuD  °f  tHe  AOT0  FUEL  SYSTBM*  The  auto  fuel  arm  switch 

functional  with  or  without  control  circuits  engaged. 

EXTERNAL  TRANSFER  Switch 

s'Su'sr*1^  srs  srsr;  i the 

WING  TRANSFER  PRESSURE  Switch 

r.  The4*ing  c*;*“sfer  pressure  switch  functions  normally  reaardleas  of 

22 

the  EMERG  position  when^r^nd^e. f U8ht’  ^  8WltCh  ""8t  b®  pUced  in 
CENTERLINE  EXTERNAL  FUEL  Light 

ainailf  ffhfl  ^  Warnia«  U«ht  on  th«  ®*«ter  caution  panel  will  inu. 
CTR  position  and  fueinfl^rcea8es,:hewitheif  ^“f^?  8WitCh  18  in  th* 

„Tved  fr°" the  — al  uH1^  ZT^Ti™ 

internal  wing  dump  switch 

fr  J^V“lhau  iS£*l2  beCi„1"hTTO^80^1S“1rh  18 

Of  the  remote  fuel  dump  system.  0HMAL  p°8ltion  for  operation 

EXTERNAL  TANK  JETTISON  SWITCH 

unchanged  frf  °thff  4iif ti<>n  °f  ^  external  tank  Jettison  switch  is 


GSsStD 


“‘sriSif  exrrr wing  t-k 

s=  ~ *■ -  •S'K  -  225, 
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EXTERNAL  STORES  EMERGENCY  RELEASE  BUTTON 


CiMMm 
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The  location  and  function  of  the  external  stores  emergency  release 
button  is  unchanged  from  the  F-4B. 

NORMAL  OPERATION 

Piloted  Operation 

During  piloted  flight,  fuel  management  and  fuel  dump  may  be  accomplished 
in  the  normal  manner.  In  addition,  the  auto  fuel  management  system  may 
be  utilized  with  or  without  control  circuits  engaged.  With  a  centerline 
tank  installed,  the  auto  fuel  management  system  is  engaged  by  placing  the 
auto  fuel  arm  switch  in  the  ARMED  position  and  the  external  transfer  in 
the  CENTER  position.  As  in  the  basic  F-4B  the  centerline  tank  will  not 
pressurize  while  on  the  ground  unless  the  wing  transfer  pressure  switch  is 
PuaC^.Tvin  the  EMERG  Position.  With  the  auto  fuel  management  system  engaged 
the  CTR  EXT  FUEL  light  will  illuminate  when  the  centerline  tank  is  empty. 

It  will  remain  illuminated  and  then  go  out  as  the  wing  fuel  starts  to 

EMERG  REL  button611116111116  ^  ^  Jettisoned  by  pressing  the  EXT  STORES 

NOLO  Operation 

.  ^t"„i?SerCJia?  the  W0L0  Plu83  the  auto  fuel  arm  switch  shall  be  placed 
in  the  ARMED  position,  the  wing  transfer  switch  in  the  FORMAL  position, 
the  internal  wing  dump  switch  in  the  NORMAL  position  an/'  the  external 
transfer  switch  In  the  CENTER  position.  When  the  NOLO  plugs  are  inserted 
the  centerline  tank  will  pressurize  and  transfer  while  groundbome.  When 
the  centerline  tank  is  empty  centerline  transfer  will  stop  and  wing  trans¬ 
fer  will  automatically  begin.  The  NOLO  plugs  also  arm  the  fuel  dump  and 
8 tores  jettison  systems.  Wing  fuel  may  be  dumped  by  a  FUEL  JET¬ 
TISON  comnand  and  the  centerline  tank  Jettisoned  by  a  STORES  JETTISON 
command . 


W  1  1  m  < 


Fuel  can  be  dumped  while  the  target  is  groundbome  if  the  internal 
ump  switch  is  placed  in  the  DUMP  position  when  power  is  applied 
either  externally  or  internally  when  the  engines  are  running. 

Safety  pins  must  be  removed  and  appropriate  cartridges  must  be 

installed  prior  to  flight  or  the  external  stores  Jettison  system 
will  not  operate. 
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rn&ss, 


The  QF-4b  was  designed  for  operation  with  the  external  centerline 

£^th«ly\  Plu?bi“s  and  structural  provisions  have  been  retained 
f  r  the  external  wing  tanks.  No  provisions  have  been  made  for 

“I"?01  °f  “ternal  win«  tank  fuel  transfer.  In  addition, 
mv  control  of  external  wing  tank  fuel  transfer 

SoS  external  wing  tanks  are  required  for 

piloted  flight  reference  must  be  made  to  the  appropriate  mainten¬ 
ance  manuals  and  the  wiring  modified  as  required. 

emergency  OPERATION 

?Cy  ?peraCion  <>f  the  fuel  system  in  piloted  flight  is  as 
described  in  the  basic  F-4B  NATOPS  manual.  There  are  no  nrovisi^s 
emergency  operation  in  NOLO  flight.  provisions  for 

LIMITATIONS 

The  limitations  are  identical  to  the  basic  F-4B. 

HYDRAULIC  POWER  SUPPLY  SYSTEM 

description 

nod(f^.^dra“1^,Pa,'e5  «upply  system,  are  retained  In  the  QP-4B  with  one 
^edification.  This  modification  provides  for  automatically  «  CS 

I  i°  ‘5*  PC-1  ‘ida  °f  th«  Stabilator  power  conir"  wilder 
h  ^  0  a  failure  of  the  PC-1  system  during  NOLO  flight  With 

~  the 

cylinder  to  the  PC-2  system  return  llL.  power  C0D,;r°l 

NORMAL  OPERATION 
Piloted  Operation 

in  0P,!rlti0,,  °f  the  hpdr““lla  P«~  supply  systems 

NOLO  Operation 

"rs  xc“;r.. 


/  i 

/  i 


^5 
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automatically  routed  to  the  PC-1  side  of  the  stabliator  power  control  cylin¬ 
der  when  PC-1  pressure  drops  to  less  than  1S00  psi. 

EMERGENCY  OPERATION 

Piloted  Operation 

In  the  event  of  a  hydraulic  failure>  control  circuits  shall  be  dis¬ 
engaged  and  standard  emergency  procedures  followed. 

NOLO  Operation 

Failure  of  the  PC-1  system  will  result  in  automatic  transfer  of  PC-2 
pressure  to  the  PC-1  side  of  the  stabliator  power  control  cylinder  and 
allow  continued  flight.  There  are  no  provisions  for  emergency  operation 
in  the  event  that  both  PC-1  and  PC-2  or  the  utility  system  falls.  In 
that  event  the  aircraft  will  be  uncontrollable  resulting  in  loss  of  the 
aircraft. 

LIMITATIONS 

No  specific  limitations  pertain  to  the  hydraulic  system. 

LANDING  GEAR  SYSTEM 
DESCRIPTION 


The  landing  gear  system  has  been  modified  to  provide  for  remote  exten¬ 
sion  and  retraction  of  the  landing  gear. 

Landing  Gear 

The  drone  landing  gear  (LDG)  system  utilizes  the  existing  LDG  system 
by  paralleling  the  remote  function  with  the  LDG  handle  control  switch.  The 
existing  system  is  unchanged.  For  manned  flight  with  C/C  engaged,  a  test 
switch  on  the  Drone  Switch  and  Light  Panel  is  provided  to  allow  the  gear 
to  be  comnanded  UP  or  DOWN.  For  NOLO  flight  the  Remote  LDG  system  1b 
armed  by  the  installation  of  the  NOLO  plugs.  An  airspeed  switch  provides 
for  automatic  retraction  of  the  gear  at  235  knots  and  prevents  extension 
of  the  gear  above  235  knots.  This  switch  is  effective  only  if  the  remote 
gear  system  is  engaged. 

Nosevheel  Steering 

When  the  C/C  arm  switch  is  in  the  armed  position,  the  basic  aircraft 
NOSEWHEEL  ENGAGE  button  located  on  the  pilot's  stick  grip  automatically 
becomes  the  control  circuits'  engage  button.  Thus,  with  control  circuits 
engaged,  the  nosevheel  steering  system  is  disabled.  There  is  no  provision 
for  remote  control  of  nosevheel  steering. 
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Gear  Test  Switch 


The  gear  teat  switch  is  a  two-position  toggle  switch  located  on  the 
Orone  Switch  and  Light  Panel.  Placing  this  Switch  in  the  TEST  POSITION 
Mina  the  remote  gear  system  for  operation  during  piloted  flight  provided 
the  gear  handle  ia  in  the  UP  poaition  and  C/C  ia  engaged. 


CHK  GEAR  Light 


GEAR  Li«ht  is  located  on  the  Drone  Switch  and  Light  Panel. 
This  light  will  flash  whenever  the  gear  teat  BWitch  is  in  the  TEST  posi- 
tion  and  the  landing  gear  is  down. 


GEAR  Switch 


The  gear  switch  is  a  three-position  toggle  switch,  spring  loaded  to 
center  iocated  in  the  Primary  Control  Panel.  Momentarily  placing  this 
switch  in  the  UP  position  causes  the  landing  gear  to  retract.  Momentarily 
placing  the  switch  in  the  down  position  lowers  the  landing  gear,  provided 
the  airspeed  is  less  than  235  knots. 


LANDING  GEAR  POSITION  INDICATORS 


.  ..W1‘h  Ch!  landing  «ear  handle  in  the  UP  or  DOWN  position,  the  position 
Sir  ^  noraaUy*  Wlth  C/C  engaged  and  the  gear  test  switch 
inthe  TEST  position,  GEAR  UP  and  GEAR  DOWN  commands  parallel  the  UP  and 
DOWN  switches  on  the  landing  gear  handle.  Thus,  the  position  indicators 
response  to  UP  and  DOWN  commands  is  the  same  as  the  response  to  up  anS 
down  movement  of  the  landing  gear  handle. 


NORMAL  OPERATION 


Piloted  Operation 


The  remote  landing  gear  system  may  be  used  anytime  control  circuits 
are  engaged.  To  operate  the  lending  gear  via  the  remote  system,  the  Gear 
Test  switch  shall  be  placed  in  the  TEST  position  and  the  lLling  gear 

handle  placed  in  the  UP  position.  The  landing  gear  may  then  be  raised  or 
lowered  using  gear  UP  and  DOWN  conmands.  J  rarseo  or 


J;*ndin8  gaar  handle  ^7  be  used  to  extend  and  retract  the  landing 
gear  in  the  normal  manner  at  any  time.  8 


corn-™!*  ?  5  1  Circuits  armed,  the  nosewheel  steering  button  becomes  the 

cJrcuit0  en«age  switch.  Therefore,  basic  aircraft  nosewheel 
steering  is  not  available  with  control  circuits  engaged. 
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NOLO  Operation 


The  landing  gear  handle  shall  be  in  the  DOWN  position  for  NOLO  Opera¬ 
tions.  The  remote  landing  gear  system  is  armed  by  the  installation  of  the 
NOLO  plugs.  The  gear  will  automatically  retract  at  233  knots  if  they  have 
not  been  commanded  UP  prior  to  reaching  235  knots.  The  235  knot  switch 
will  also  prevent  a  DOWN  command  from  extending  the  gear  above  235  knots. 


EMERGENCY  OPERATION 


Piloted  Operation 


In  piloted  flight  the  landing  gear  may  be  extended  using  standard 
emergency  procedures. 


NOLO  Operation 


There  are  no  provisions  for  emergency  operation  of  the  landing  gear 
system  in  NOLO  flight. 


LIMITATIONS 


The  basic  aircraft  limitations  apply  to  the  landing  gear  system. 


LIGHTING  EQUIPMENT 
DESCRIPTION 


The  external  lighting  system  is  modified  to  provide  an  indication  to 
the  chase  aircraft  pilot  or  Fox  truck  operator  of  an  impending  emergency 
due  to  a  fire  warning  or  engine  overheat,  low  £u«tl,  Iosb  of  generator  or 
command  carrier  loss.  The  existing  anti-collision  beacon,  tail  light, 
right  and  left  wing  lights  and  top  and  bottom  fuselage  lights  are  utilized 
for  this  purpose.  In  all  cases,  except  carrier  loss,  this  system  utilizes 
the  existing  signal  fed  to  the  pilots  Right  Vertical  Warning  Light  Panel 
to  energize  an  isolation  relay  which,  in  turn,  places  power  on  the  appropriate 
relay.  The  carrier  loss  signal  is  derived  from  the  carrier  loss  relay  in 
the  command  receiving  system.  The  emergency  light  system  is  operative  in 
NOLO  flight  only. 


NORMAL  OPERATION 


Piloted  Operation 


The  normal  pilot  operation  of  the  lighting  system  has  been  unchanged 
by  this  modification. 
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NOLO  Operation 

up  J1:u^a8tallin8  the  N0L0  PlUgS  the  external  U8htB  Bhall  be  set 

Tail  Light  Switch  -  BRIGHT 

Wing  Light  Switch  -  BRIGHT 

Steady-Flash  Switch  -  FLASH 

Fuselage  Lights  Switch  -  BRIGHT 

folloving^operatlon:  ^  ^  ^  ^  a “*  “«■!'  f  the 


LIGHT  LOCATION 

FAILURE 

LIGHT 

MODE 

Top  and  bottom  fuselage 

lights 

Low  fuel  warning 
(1960  ±  200  lbs  remain) 

Flash 

Left  wing  tip  and  join  up  light 

L®ft  fire  warning  or  engine 
overheat 

Steady 

Right  wing  tip  and  join 

up  light  Right  fire  warning  or  engine 
overheat 

Steady 

Anti- co 11 is ion  beacon 
(on  fin  leading  edge) 

Loss  of  generator 

Flash 

Tail  Light 

Loss  of  carrier 

Flash 

emergency  operation 

systUT  ”°  prt,vlalo"s  f»r  ^ency  operation  of  the  lighting 
LIMITATIONS 

There  are  no  speelflc  Imitations  relating  to  the  lighting  system. 


The  external  warning  light  system  is  operative  in  NOLO  flight  only. 


■V  j  -  i.fr  rj‘  i;:  /  a  1 1  f  Vji‘!  il  i  -h  ii  ’r'K 
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MISS  DISTANCE  MEASURING  SYSTEM 
DESCRIPTION 

Provisions  are  Incorporated  in  the  QF-4B  for  an  AN/DRQ-4  Misa  Distance 
Measuring  (MDM)  system.  The  AN/DRQ-4  receives  a  telemetry  signal  from  an 
approaching  missile,  converts  it  to  a  lower  frequency  signal  and  transmits 
the  lower  frequency  signal  to  a  ground  station.  The  frequency  of  the 
received  and  transmitted  signal  is  shifted  due  to  the  doppler  effect  of 
the  missile  closure  rate.  This  frequency  shifted  information  is  then 
used  to  calculate  misBile  miss  distance.  The  major  components  of  the 
MDM  system  are  a  transmitting  antenna,  two  receiving  antennae,  an  AM/DRQ-4 
transponder  and  an  image  rejection  filter. 

MDM  Switch 


The  MDM  switch  is  a  two-position  toggle  switch  located  on  the  Target 
Power  Control  Box  in  the  aft  cockpit.  With  the  switch  in  the  ON  position 
and  cho  C/C  Master  ON,  the  MDH  system  is  activated. 

NORMAL  OPERATION 

Piloted  Operation 

The  MEW  system  is  activated  by  placing  the  MDM  switch  in  the  ON  posi¬ 
tion  with  the  C/C  Master  ON. 

NOLO  Operation 

If  the  NOLO  mission  requires  MDM  operation,  the  MDM  switch  shall  be 
placed  in  the  ON  position  prior  to  inserting  the  NOLO  plugs. 

EMERGENCY  OPERATION 

In  the  event  of  a  generator  failure,  the  MDM  system  will  become  inop¬ 
erative.  There  are  no  provisions  for  emergency  operation  of  the  MDM 
system. 

LIMITATIONS 

There  are  no  specific  limitations  related  to  the  MDM  system. 

RADAR  BEACON  SYSTEM 
DESCRIPTION 

Provisions  are  incorporated  in  the  QF-4B  for  either  an  AN/DPN-77 
(C  Band)  or  AN/DPN-78  (X  Band)  radar  beacon.  The  desired  beacon  is 
installed  by  the  operating  activity  to  enhance  range  and  tracking 
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capabilities  of  the  ground  based  tracking  radar.  The  transponder  receives 
coded  C  or  X  bond  (as  applicable)  interrogations  from  the  interrogator 
radar.  The  transponder  will  reply  to  a  proper  interrogation  at  a  differ¬ 
ent  frequency  in  the  same  band.  These  return  signals  provide  the  interro¬ 
gator  radar  with  position  data  and  identity  of  the  aircraft. 

BEACON  P OSIER  Switch 

The  beacon  power  switch  is  a  two-position  toggle  switch  located  on 
the  Drone  Control  Panel.  Placing  the  switch  in  the  (MI  position  with  the 
electrical  system  energized  applies  power  to  the  transponder  equipment. 

NORMAL  OPERATION 

The  operating  activity  shall  install  the  desired  beacon  in  the  air¬ 
craft  prior  to  flight.  With  the  transponder  Installed  and  the  aircraft 
electrical  system  energized,  placing  the  beacon  power  switch  in  the  ON 
position  activates  the  beacon.  For  NOLO  flight  the  beacon  power  switch 
shall  be  placed  in  the  0 £.  position  prior  to  Inserting  the  NOLO  plugs. 

EMERGENCY  OPERATION 

There  are  no  provisions  for  emergency  operation  of  the  radar  beacon 
system. 

LIMITATIONS 

There  are  no  limitations  pertaining  to  the  radar  beacon  system. 

SPEED  BRAKES 
DESCRIPTION 

A  remote  actuation  capability  has  been  added  to  the  speed  brake  system. 
The  drone  speed  brake  system  far  the  QF-4B  utilizes  the  existing  speed 
broke  system  by  paralleling  the  remote  function  with  the  speed  brake  con¬ 
trol  switch.  The  STOP  or  neutral  position  of  the  speed  brake  switch  is 
utilized  as  the  REMOTE  position. 

SPEED  BRAKES  SWITCH  (BASIC) 

The  speed  brakes  switch  has  been  changed  to  a  five-position  switch 
which  is  spring  loaded  to  the  center  or  neutral  position.  Moving  the 
switch  to  the  OUT  position  (aft)  applies  voltage  to  the  existing  solenoid 
and  causes  the  speed  brakes  to  extend  as  in  the  basic  aircraft.  Momen¬ 
tarily  moving  the  switch  to  the  IN  position  (forward)  energizes  the  retract 
solenoid  and  fully  retracts  the  speed  brakes.  This  signal  is  locked  in 
to  provide  continuous  pressure  to  the  up  side  of  the  speed  brakes  actuator. 
Moving  the  switch  to  either  position  disengages  APCS.  If  control  circuits 
are  engaged,  moving  the  switch  to  either  the  IN  or  OUT  position  will 
disengage  control  circuits  and  AFCS. 
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SPEED  BRAKES  SWITCH  (Remote) 


,  ™Vpeed  brakf  ‘Witch  is  8  three-position  toggle  switch  sprit* 

clrcults°engaged  *momantarily  Sitch'in^' 

retraction  of  the  speed  brLea!  pesltion  results  In  full 


FLAPS /SPEED  BRAKES  ARMING  SWITCH 


located  fiX/eKonebs5tcha™dinf -7“?  *?  a  t»°-P°‘‘ltlon  toggle  snitch 
ABffiD  position  provider!  gro^^ut^f^'Jr^  th*  “““ch  in  cha 

engaged. te  dndr8i”d  by  tb£  ■*«*  -^^‘SScSjTS 


NORMAL  OPERATION 


Piloted  Operation 


or  retract  the  speed  brakes  at  any  time  As  in  the^a  i*  T  *2  ****** 
the  switch  to  the  IN  position  will  diS^age  APPS  SffJC  alrcrfft  movln8 
engaged  moving  this  switch  to  the  IN  or^u?  p^Uion  Clrcuit8 

trol  circuits.  With  control  circuits  engaged  and  the^de  C°? 

ss  ttrLpr"n!  ?r 

Control  Panel.  7  8  che  8Peed  brakes  switch  on  the  Primary 


NOLO  Operation 


the  n1^/a0paIerd0lbr£a1^i„1a8a:uS:dahP:nrhI0  ^ 

With  C/C  engaged  anci  the  system  !  Je  placed  in  the  ARMED  positiot 

in  or  out  by  SPEED  BRAKES  IN  or  ObT  c^^ds.  **  68  b°  p08itionad  ful* 


EMERGENCY  OPERATION 
Piloted  Operation 


posinon^diaengagae'controi  E°  ■  »r  OUT 

tlnn.  standard  exigency  prncadnraa  ahanlh^Tutlu^.  “  h"*  °P"- 


NOLO  Operation 


NOLO  flight^  110  provisions  for  urgency  operation  of  the  speed  brakes  in 
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LIMIT ATIOWS 


There  are  no  specific  limitations  relating  to  the  speed  brakes  system. 
TELEMETRY  SYSTEM 
description 


A  telemetry  system  is  Incorporated  to  provide  th*  reraote  operator 
with  the  real  time  data  required  to  effectively  fly  the  drone  without 
visual  contact.  The  telemetry  Bystem  consists  of  an  AN/AKT-21  telemetry 
transmitting  set,  an  electronic  commutator  and  various  electronic  signal 
conditioners  and  transducers.  The  AN/AKT-21  receives  varying  input  signals 
from  the  monitored  parameters,  converts  the  signals  to  FM  (frequency  modu¬ 
lated)  output  signals,  which  are  then  amplified  and  transmitted  to  the 
receiving  station.  The  output  power  of  tae  AN/AKT-21  transmitting  set  is 

~?.vftt8  which  gives  a  line-of-sight  range  of  200  miles.  The  parameters 
which  are  telemetered  are: 


Angle  of  Attack 
Vertical  Acceleration 
Altitude 
Pitch  Attitude 
Airspeed 
Mach  Number 
Left  Engine  RFM 
Right  Engine  RPM 
Magnetic  Heading 
Fuel  Remaining 
Lost  Carrier 
Hydraulic  Failure 
Generator  Loss 

Centerline  External  Fuel  Empty 
Static  Correction  Off 
BLC  Malfunction 
Low  Fuel  Warning 

AN/AKT-21  Telemetry  Transmitting  Set 


p»e  AN/AKT-21  telemetry  transmitting  set  is  an  integral  system  provid¬ 
ing  for  the  transmission  of  up  to  ten  data  channels  over  a  single  tele¬ 
metry  transmitter.  The  set,  which  is  located  in  the  nose  compartment, 
con  ains  the  following  major  assemblies:  ten  aubcarrier  oscillators, 
one  mixer  amplifier,  one  transmitter,  one  RF  power  amplifier,  one  trans¬ 
ducer  power  supply  and  one  in-flight  calibrator.  The  transmitting  set 
receives  input  signals  from  the  monitored  parameters,  converts  them  to 
frequency  modulated  signals  which  are  then  mixed,  amplified  and  transmitted. 
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Electronic  Commutator 

The  electronic  commitator  is  used  to  expand  the  data  handling  cap¬ 
abilities  of  the  AN/AKT-21  by  time  division  multiplexing.  The  electronic 
commutator  provides  28  additional  data  channels.  The  signal  in  each 
channel  is  sampled  in  regular  sequence  by  the  commutator.  Thus,  samples 
from  a  particular  channel  are  intervaled  in  time  between  samples  from  all 
other  channels.  The  output  of  the  commutator  modulates  one  channel  of 
the  AN/AiCr-21,  thus  using  that  channel  to  provide  the  28  additional 
channels. 

TM  PWR  Switch 

The  TM  PWR  switch  is  a  two-poBition  toggle  switch  on  the  Drone  Control 
Panel.  Placing  the  switch  in  the  ON  position  applies  power  to  the  AN/AKT-21 
transmitting  set. 

TM  CAL  Switch 

The  TM  CAL  switch  is  a  pushbutton  switch  located  on  the  Drone  Control 
Panel.  Momentarily  depressing  this  switch  operates  the  in-flight  calibra¬ 
tor.  The  calibrator  switches  the  inputs  of  the  subcarrier  oscillators 
from  their  data  inputs  to  a  calibration  bus.  The  calibrator  applies  a 
precicion  voltage  to  all  of  the  subcarrier  oscillators  simultaneously. 

The  TM  CAL  switch  must  be  depressed  four  times  to  complete  the  calibra¬ 
tion  process.  The  first  three  times  calibration  voltages  are  applied. 

The  fourth  actuation  of  the  switch  returns  the  system  to  the  data  mode. 

NORMAL  OPERATION 

Piloted  Operation 

Normal  operation  of  the  telemetry  system  is  initiated  by  placing  the 
TM  PWR  switch  in  the  ON  position  after  the  aircraft  is  on  internal  power 
and  the  C/C  Master  switch  is  ON.  The  system  may  then  be  calibrated  by 
depressing  the  TM  CAL  rwit^h  four  times  with  approximately  3-second  inter¬ 
vals  between  actuation.  The  TM  PWR  switch  shall  be  placed  OFF  prior  to 
securing  the  generators  .nd/or  engines. 

NOLO  Operation 

After  the  aircraft  is  on  internal  power  and  the  C/C  Master  switch  is 
on,  the  TM  PWR  switch  shall  be  placed  ON.  When  the  telemetry  receiving 
station  has  acquired  the  signal,  TM  CAL  should  be  depressed  four  times 
with  a  3-second  interval  between  each  actuation  of  the  switch.  The  system 
may  also  be  calibrated  remotely  by  use  of  the  TM  CAL  command.  After  the 
aircraft  has  landed  rhe  TM  PWR  switch  shall  be  placed  OFF  prior  to  secur¬ 
ing  engines  and/or  generators. 
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SffiKGENCY  OPERATION 

There  are  no  provisions  for  emergency  operation  of  the  telemetry 
system. 

LIMITATIONS 

The  telemetry  system  has  a  line-of-sight  range  of  200  miles. 


Part  3  -  SERVICING 

For  information  pertaining  to  servicing  (i.e.,  authorized  AGE, 
consumable  materials,  capacities,  pressures  and  cockpit  procedures)  refer 
to  NAT OPS  Servicing  Checklist  (NAVAIR  01-245  FDB-1C). 


Part  4  -  OPERATING  LIMITATIONS 

AIRCRAFT 

GENERAL 

All  operating  limitations  specified  in  Section  I,  Part  4,  of  the  F-4B 
NATOPS  manual  (NAVAIR  01-245FDB-1)  apply  to  the  QF-4B  aircraft.  Limita¬ 
tions  during  flight  with  control  circuits  engaged  are  contained  in  the 
discussion  of  the  remote  system  operation  in  Section  I,  Part  2,  of  this 
publication. 

CARRIER  OPERATIONS 

Catapult  takeoff  and  carrier  arrested  landings  are  prohibited  with 
control  dircuits  engaged. 

EXTERNAL  STORES 

GENERAL 

The  centerline  fuel  tank  may  be  carried  o.\  and  jettisoned  from  the 
QF-4B  within  the  limits  specified  in  Section  I,  Pert  4,  of  the  F-4B  NATOPS 
flight  manual  (NAVAIR  01-245FDB-1).  The  FEI  pods  may  be  carried  within 
the  limits  specified  in  the  F-4B  NATOPS  manual  for  the  basic  aircraft  with 
wing  mounted  stores.  Jettisoning  of  the  PEI  pods  is  prohibited.  Carriage 
and  jettison  of  all  other  external  stores  specified  in  the  P-4B  NATOPS 
manual  is  permissabla  within  the  limits  specified  therein,  provided  that 
control  and  jettison  capability  is  verified  in  accordance  with  the  appro- 
prlate  maintenance  manuals* 
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GROUND  TRAINING 

MINIMUM  GROUND  TRAINING  SYLLABUS 

The  overall  ground  training  syllabus  for  each  activity  varies  accord¬ 
ing  to  local  conditions,  field  facilities,  requirements  from  higher  author¬ 
ity  and  the  immediate  Unit  Commander's  estimate  of  operational  readiness. 
The  minimum  ground  training  syllabus  for  each  phase  is  set  forth  below: 

Pilot/RIO 

All  QF-4B  pilots/RIO's  shall  complete  all  standard  F-4B  ground  train¬ 
ing  except  weapons  systems  training  is  not  required. 

Remote  Operator 

All  remote  operators  (Fox,  Chase  Plane  and  Out  of  Sight  Controllers) 
shall  receive  the  following  F-4B  flight  support  lectures: 

J79  engine 

F-4B  air  induction  system 

Flight  controls,  flaps,  BLC,  and  AFCS 

Aircraft  systems  and  emergency  procedures 

Aircraft  operating  limitations 

Flight  characteristics 

Climb,  loiter  and  cruise  performance 

Fuel  management/mission  planning 

Single-engine  performance 

NATOPS  Flight  Manual  (open  and  closed  book) 

Stressing  normal  and  emergency  procedures  and  aircraft/ 
engine  limitations 

Telemetry  system 

Pi lot /RIO/ Remote  Operators 

Upon  completion  of  the  F-4B  ground  training  all  operators  shall  receive 
the  drone  system  lectures:  receive 


Preceding  page  blank 
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F-4B/QF-4B  differences 
Remote  systems 
Simulated  NOLO  procedures 
NOLO  procedures 


QF-4B  NATOPS  Flight  Manual  examination 
Stressing  normal  and  emergency  procedures  and  remote 
systems  limitations. 


WAIVING  OF  MINIMUM  GROUND  TRAINING  REQUIREMENTS 


on  th^^«qUalifle^  crewmembers  and  remote  operators  shall  be  instructed 

Us  ed  be  ^rerd/r°mrKel  qualified‘  comply  vith  those  itZ 
listed  below,  as  directed  by  the  unit  commanding  officer. 


r®^ent  P“loc  experience  in  similar  aircraft  models  warrant 

fw  ma>'  W3iVe  the  ground  training  requi«- 

P  2  pilot  meets  the  following  mandatory  qualifications: 


The  minimum  requirements  set  forth  in  the 
F-4B  NATOPS  Manual  (Section  II), 


Has  satisfactorily  completed  the  QF-4B  NATOPS 
Flight  Manual  examination. 


Officers^  Operator  experience  warrants,  Unit  Commanding 

0  ficers  may  waive  the  minimum  ground  training  requireimmtR 

remoce  operator  meets  the  following  mandato^nS”^!  ““ 

Received  the  Remote  Systems  briefing. 


Has  satisfactorily  completed  the  F-4B  and 
NATOPS  Flight  Manual  examinations. 


QF-4B 


FLIGHT  TRAINING  SYLLABUS 
AIRCREW  FLIGHT  TRAINING  SYLLABUS 


famiiiariration  and  flight  support  lectures  previously^escrib^d  fo^the 

SUSX  rLT°r  pU°c  should  be  “sl«“d  **  fS. 

local  command  requirements  °e<U;'  The  geographic  location, 

o^nana  requirements  and  other  factors  will  influence  the  actual 


NADC- 73219-30 


f 1 Igh t  training  syllabus  and  the  sequence  in  which  it  is  completed.  The 
specific  phases  of  training  are: 

Airborne  control  circuits  engagement 

Auto  Throttle  operation 

Slow  flight  with  control  circuits  engaged 

Acceleration  run  to  Mach  2.0  with  control  circuits  engaged 

Subsonic  and  supersonic  maneuvering  with  control  circuits 
engaged 

Operation  of  remote  flaps,  landing  gear,  rudder  and 
auto  brakes  systems 

Takeoff  and  landing  with  control  circuits  engaged 
Failsafe  system  operation 
Auto  Brakes  operation 
REMOTE  OPERATOR  FLIGHT  TRAINING 

^r^or  flisht  training  all  remote  operators  shall  have  completed 
the  ground  training  previously  described. 

Fox  Operator 

The  specific  phases  of  flight  training  for  the  Fox  operator  are: 
Preflight  setup  and  check  procedures 
Takeoff 
Lost  carrier 
Lost  communications 
Control  transfer 
Failsafe 

Landing,  arreBted  and  non- arras  ted 
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Chase  Operator 

The  specific  phases  of  flight  tracing  f„r  the  Chase  operator  are; 

Jo In- up  and  climb  out 
Control  transfer 
Rendezvous  and  descent 
Approach 
Lost  Carrier 
Lost  Communications 
Cut-of-Sight  Controller 

Tt>.  specific  phases  of  flight  traiolog  for  the  oot-of-.ight  controller 

are: 


Control  transfer 

Subsonic  and  supersonic  maneuvering 

Auto  Throttle 

Mach  Hold 

Altitude  Hold 

RAPC 


Acceleration  run  to  Mach  2.0 
Failsafe 


Slow  flight 
OPERATING  CRITERIA 
CEILING/VISIBILITY  REQUIREMENTS 

Rulef  (VFR^oodiUonsr^uV^Ko*  ci^coUs’Sr1''  ^  a”  Vt‘‘U*1  PUSht 
Of  the  F-4B  NATOPS  Flight  Manual  apply.  -aengaged  the  requirements 
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MINIMUM  PLIGHT  QUALIFICATIONS 

Minimum  flight  qualifications  specified  in  the  F-4B  NATOPS  Plieht 
Manual  arc  applicable  to  the  QF-4B.  K 

REQUIREMENTS  FOR  VARIOUS  FLIGHT  PHASES 

Airborne  Control  Circuits  Engagement 

Pilot 


Not  leas  than  10  hourB  in  F-4B  aa  first  pilot. 


RIO 


Satisfactory  completion  of  ground  training  including  satisfactory 
completion  of  QF-4B  NATOPS  Flight  Manual  examination. 


Takeoff  and  Landing  With  Control  Circuits  Engaged 
Pilot 


Not  less  thr.n  15  hours  in  F/QF-4B  as  first  pilot  with  at  least  3 

control^clrculta^ngaged^8  en8“Se<i  1“CUdt”8  with 


RIO 


Have  a  minimum  of  3  hours  in  modal  as  crewmember. 

Have  completed  at  least  one  flight  with  control  circuits  engaged. 
Remote  Control  by  Out-of-Sight  Controller  or  Chase  Pi*™ 

Pilot 


Not  less  than  15  hours  in  F/QF-4B 
with  control  circuits  engaged. 


as  first  pilot  with 


at  least  3  hours 


RIO 


Have  a  minimum  of  3  hours  in  model  as  crewmanber. 

H«ve  completed  et  leeet  one  flight  with  control  circuit,  engeged 
relwioff  end  Lending  with  Remote  Control  hy  Fox  (Wr/n-nr 
Pilot 


Not  less  than  15  hours  in  F/QF-4B 
with  control  circuits  engaged. 


«  first  pilot  with  at  least  5  hours 
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Have  completed  three  takeoffs  with  control  circuits  engaged. 

Have  completed  three  full  stop  landings  with  control  circuits  engaged, 

Have  a  minimum  of  5  hours  in  F/QF-4B  as  crewmember. 


Have  completed  at  least  one  takeoff  and  landing  with  control  circuits 
engaged. 

NOLO  Flights 

Pox  Operator 

Have  completed  three  takeoffs  with  safety  pilot  aboard. 

Have  completed  three  full-stop  landings  with  safety  pilot  aboard 
Including  both  arrested  and  non-arrested  landings. 

Chase  Plane  Operator  and  Out-of-Sight  Controller 

Have  completed  at  least  two  flights  with  safety  pilot  aboard. 

CREWMEMBER  FLIGHT  EQUIPMENT 

Crewmember  flight  equipment  specified  in  the  P-4B  HATOPS  Flight  Manual 
is  applicable  to  the  QF-4B. 
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P«rt  1  -  BRIBFING/DEBRIEFING 
BRIEFING 


GENERAL 

A  briefing  card  will  be  used  in  conducting  the  briefing.  Every  par¬ 
ticipant  in  the  operation  shall  attend  the  briefing  and  record  al^f  light 
numbers,  call  signs  and  all  other  data  necessary  to  complete  the  miss S 

s  lr0ri£\TAivity  8\ould  rtabiish  brief^  ch ^pn: 

cable  to  the  local  geography  and  range  safety  requirements.  In  general 

£SM.,1,r,rrlf“ ln  sectio° ni- pm  i-  °*  ^ " 

Manual  should  be  covered.  rugnc 

DEBRIEFING 

GENERAL 

Postflight  debriefing  is  an  integral  part  of  every  flight  Thu  nnor» 

includinaUCttr  8?°Uld  the  entire  fllght  irom  ^keoff  to  landing 

inciuding  not  only  errors  and  poor  techniques  but  also  methods  of  corJect- 

ing  them.  Also,  the  flight  leader  shall  cover  completely  any  deviations 

procedures.  All  operation  should  be  reviewed  L’ng  telemetry 
and  radar  tracking  information  when  available.  ^  ** 

P«t  2  -  MISSION  PLANNING 

GENERAL 

Part  3  -  PILOTED  FLIGHT  PROCEDURES 

PRE FLIGHT 

GENERAL 

a*nJ^„yehUr  8he6t  ani8t  be  checked  for  fll*ht  status,  configuration  and 
ti^s  ?Hfhre  ma“lnf  the  BLrc.raft.  At  least  the  10  previous  B  sec- 
taken  Weieh^a^idVT6  for  dl8crePancie®  noted  and  corrective  action 
«>  iepart^t?  <=!««««  1.  the  re.ponelblllty  of  the  Maletep- 


AFT  COCKPIT  CHECK  FOR  SOLO  FLIGHT 

l.  Complete  standard  F-4B  aft  cockpit  check. 


Preceding  page  blank 
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2.  Target  Power  Control  Box  Circuit  Breakers  -  IN 

3.  Failsafe  Turn  Select  switch  -  RIGHT  or  LEFT  as  desired, 

4.  Check  NOLO  plugs  -  REMOVED 
BEFORE  ENTERING  COCKPIT 

1.  Complete  standard  F-4B  checks. 

AFTER  ENTERING  COCKPIT 
Pilot 

Before  electrical  power 

1.  C/C  Master  -  OFF 

2.  All  arming  switches 

a.  Fail  safe  -  SAFE 

b.  Autobrakes-  SAFE 

c.  Hook  -  SAFE 

d.  Flaps /Speedbrakes  -  SAFE 

e.  Autothrottle  -  SAFE 

f.  Autofuel  -  SAFE 

g.  Differential  Brake  Steering  -  SAFE 

h.  Gear  Test  -  SAFE 

3.  Cockpit  Control  Switch  -  FORWARD 

4.  T.M.  PWR  -  OFF 

5.  FEI  PWR  -  OFF 

6.  Beacon  PWR  -  OFF 

7.  Command  Receiver  Switch  -  OFF 

8.  Complete  standard  F-4B  cockpit  checks 

RIO 


Before  electrical  power 

1.  Target  Power  Control  Box  circuit  breakers  -  IN. 

2.  Failsafe  Turn  Select  switch  -  As  desired 
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3.  Check  NOLO  plugs  -  REMOVED. 

4.  Complete  standard  F-4B  cockpit  check. 

BEFORE  STARTING  ENGINES 

Pilot/RIO 

1.  Follow  standard  F-4B  procedures. 

STARTING  ENGINES 
Pilot 

1.  Start  engines  in  normal  manner. 

2.  Position  and  Lock  Idle  Stop  (if  remote  throttle  plate  Installed). 

RIO 

1.  Complete  normal  procedures. 

2.  Challenge  pilot  for  idle  stop  down  and  locked. 

BEFORE  TAXIING 

Pilot 

1.  Complete  normal  F-4B  procedures. 

2.  C/C  Master  -  ON. 

3.  Center  stick  using  stick  force  transducer  -  STAB  NULL  light 

illuminates. 

4.  AFCS  -  ENGAGE. 

5.  C/C  Arm  switch  -  ARMED. 

6.  C/C  Engage  switch  -  DEPRESS. 

7.  Command  RIGHT  TURN  and  LEFT  TURN  and  check  aileron  and  spoiler 

movement . 

8.  Command  CLIMB  and  DIVE  and  check  atabilator  movement. 

9.  Conmand  TOA  and  check  stahilator  for  full  leading  edge  down. 
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10,  Command  PITCH  CENTER. 

11,  Comnand  RT  RUDDER  and  check  nosewheel  and  rudder  motion. 

12,  Disengage  C/C 

13,  Report  ready  to  taxi. 

RIO 

1.  Complete  normal  F-4B  procedures. 

TAXIING 

Pilot/RIO 


1.  Complete  normal  F-4B  procedures. 


TAKEOFF 

GENERAL 


Takeoff  may  be  accomplished  with 
With  control  circuits  disengaged  the 
This  section  provides  procedures  for 

3EF0RE  TAKEOFF 


control  circuits  engaged  or  disengaged 
normal  F-4B  procedures  are  applicable, 
takeoff  with  C/C  engaged. 


Complete  engine  warmup  in  accordance  with  the  F-4B  NATOPS  Flight  Manual. 
FLAP  POSITIONS 


Takeoff  shall  be  made  with  half  flaps. 

Pilot 

1.  Complete  normal  F-4B  takeoff  checklist. 

2.  ADI  OFF  flag  -  OUT  OF  WINDOW. 

3.  Pitch,  roll  and  yaw  stab  aug  switches  -  ENGAGED. 

4.  C/C  Master  -  ON. 

5.  TM  Pwr  Switch  -  As  Desired. 

6.  Beacon  Pwr  Switch  -  As  Desired. 
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7.  Trim-set  for  takeoff 

8,  Center  controls 


NOTE 


Move  stick  using  stick  force  transducer  and 
to  place  stick  in  proper  position 

9.  AFCS  Switch  -  ENGAGE 

10.  C/C  Arm  Switch  -  ARMED 

11.  C/C  Engage  Switch  -  DEPRESS 

12.  Orbiting/Preset  Heading  Switch  -  SAFE 

13.  Autobrakes  Arm  Switch  -  ARMED 

14.  Command  -  PARKING  BRAKE 
13.  Hook  Arm  Switch  -  ARMED 

16.  Flaps/Speed  Brakes  Arm  Switch  -  ARMED 

17.  Wing  Flaps  Switch  -  REMOTE 

18.  APCS  Switch  -  STBY 

19.  Air  Temp  Switch  -  NORM 

20.  Engine  Select  Switch  -  BOTH 

21.  Autothrottle  Arm  Switch  -  ARMED 


use  STAB  NULL  light 


22.  Wing  Transfer  Pressure  Switch  -  NORMAL 

23.  External  Transfer  Switch  -  CENTER 

24.  Autofuel  Arm  Switch  -  SAFE 

NOTE 


The  Autofuel  System  must  be  armed  when  airborne. 

25.  Differential  Brake  Steering  Arm  Switch  -  ARMED 
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26.  Gear  Test  Switch  -  SAFE 

27.  Gear  Te3t  Light  -  OFF 

28.  Command  -  HALF  FLAPS 

29.  Cotnnand  -  TOA 

30.  Compass  Controller  -  SLAVE 

RIO 

1.  Complete  standard  F-4B  checks 

2.  Challenge  Pilot  after  C/C  engagement  for: 

a.  Differential  Brake  Steering  Arm  Switch  -  ARMED 

b.  Gear  Test  Switch  -  SAFE 

c.  Gear  Handle  -  DOWN 

d.  Wing  Flaps  Switch  -  REMOTE 

e.  Idle  Stop  -  IN  PLACE  and  LOCKED 

f.  Compass  controller  -  SLAVE 
TAKEOFF  TECHNIQUE 

Takeoff  with  control  circuits  engaged  is  similar  to  an  afterburner 
takeoff  in  a  standard  F-4B.  The  runway  centerline  should  be  used  as  a. 
directional  guide.  Steering  can  be  accomplished  using  RL/LT  RUDDER  com¬ 
mands  to  obtain  differential  braking.  Prior  to  commencing  the  takeoff 
roll  command  TOA  and  THRUST  INC,  the  takeoff  roll  should  be  started  by 
commanding  BRAKES  OFF  when  the  engines  are  at  80  percent  rpm  and  430-470 
degrees  EGT.  After  takeoff  roll  has  begun,  THRUST  INC  is  conananded  to 
obtain  MIL  THRUST  and  EGT  and  RPM  are  checked.  Then  BURNER  ON  and  THRUST 
INC  are  commanded  to  obtain  MAX  THRUST.  If  one  afterburner  fails  to  light, 
sufficient  directional  control  is  available  with  rudder/differential  brake 
steering  to  continue  takeoff  with  asymmetric  power.  As  the  airspeed 
increases  the  aircraft  will  smoothly  rotate  to  10-12  degrees  pitch  atti¬ 
tude  and  the  AFCS  will  continually  reposition  the  stabilator  as  required 
to  maintain  that  attitude.  Do  not  exceed  22  units  angle  of  attack  during 
the  lift-off  phase.  If  angle  of  attack  is  excessive,  DIVE  conmands  may 
be  used  to  decrease  angle  of  attack. 
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Do  not  use  CLIMB  commands  to  obtain  full  aft  stick  prior  to 
takeoff  roll.  CLIMB  commands  may  result  In  high  pitch  attitude 
reference  (up  to  45  degrees  is  possible)  with  resultant  over¬ 
rotation  and  stall. 

AFTER  TAKEOFF 

When  the  aircraft  is  definitely  airborne,  perform  the  following: 

Pilot 

1.  Ensure  that  aircraft  Is  definitely  airborne  before  retracting 
the  landing  gear. 

2.  Manually  raise  the  landing  gear. 

3.  Command  FLAPS  UP  at  300  feet  or  200  KCAS. 

NOTE 

If  boarding  steps  have  inadvertently  been  left  extended,  or  if 
they  extend  in  flight,  do  not  exceed  400  KCAS  and  land  as  soon  as 
practicable. 

4.  Selective  Identification  Feature  -  AS  DESIRED 

5.  Autofuel  Arm  Switch  -  ARMED. 

RIO 

The  RIO  will  challenge  the  pilot  on  the  following: 

1.  Landing  gear  -  UP 

2.  FLAPS  -  UP 

3.  Selective  Identification  Feature  -  AS  DESIRED 

4.  Lower  Ejection  Handle  -  AS  DESIRED 
TRANSITION  TO  CLIMB 


Complete  standard  F-4B  procedures 
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CLIMB 


Complete  standard  F-4B  procedures 


INFLIGHT 


Refer  to  Inflight  Procedures,  Section  IV. 


LANDING 


DESCENT/ INSTRUMENT  PENETRATION 


Standard  F-4B  procedures  are  applicable. 


PATTERN  ENTRY 


Enter  the  traffic  pattern  at  the  altitude  and  airspeed  prescribed  by 
Local  Course  rules.  3 


LANDING  TECHNIQUE 


Enter  the  pattern  as  Local  Course  rules  dictate,  utilizing  THRUST 
INC/DEC  and  SPEED  BRAKES  IN/OUT  commands  as  necessary  to  maintain  pattern 
airspeed  and  altitude.  At  the  brake  reduce  thrust  and  extend  speed  brakes 
iff  Je^i^ed):  **  the  airspeed  decreases  through  235  knots  CAS  command 
FLAPS  DOWN  and  lower  the  landing  gear.  Continue  to  decelerate  to,  and 
maintain,  150  knots  CAS,  After  the  gear  and  flaps  have  been  checked  and 
reported,  roll  into  the  base  leg  and  establish  a  mild  rate  of  descent. 
Establish  19  units  angle  of  attack  and  command  RAPC.  RAPC  will  attempt 
to  maintain  19  units  angle  of  attack  and  should  position  the  throttles  to 

T^nHC«!'?hfPP^Xi^ftely  84  CO  86  percent  rPra  when  at  19  units.  Attempt  to 
d  within  the  first  1,000  feet  of  runway  whenever  possible;  however,  do 

not  chop  power  prior  to  crossing  the  end  of  the  runway.  The  sudden  loss 
of  boundary  layer  control  air  causes  the  airplane  to  settle  immediately 
At  toucndown  command  THRUST  DEC  to  retard  the  throttles  to  idle  and 
manually  deploy  the  drag  chute.  The  nose  drops  almost  immediately  due  to 

the  23l2Vrer  °f  8^avityuand  8tabilator  location.  As  the  nose  drops 
the  AFCS  will  increase  the  stabilator  deflection  and  thus  increase  the 

!  1  ?  RUDDER  commands  as  required.  BRAKES  ON  may  be  com¬ 

manded  when  airspeed  is  less  chan  100  knots  CAS.  Differential  Brake  steer- 
ing  wili  automatically  engage  below  85  KCAS.  At  the  end  of  the  landing 
roll  disengage  C/C  and  utilize  baBic  nosewheel  steering  to  taxi  off  the 


LANDING 


Pilot 


1.  Landing  checklist  -  COMPLETE 
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a.  Wheels 

b.  Flaps 

c.  Hook 

d.  Harness 

2.  UHF  antenna  -  UPR 

3.  Lower  ejection  handle  guard  -  AS  DESIRED 

4.  Wheel  lights  -  CHECK 

5.  Wheel  brakes  -  CHECK 

6.  Brake  Pressure  gauge  -  CHECK 

7.  Upon  touchdown  -  THRUST  DEC  to  IDLE 

8.  Drag  Chute  -  DEPLOY 
RIO 

1.  Pilot's  Checklist  -  MONITOR 

2.  Communication  antenna  -  UPR 

3.  Equipment  -  STOW 

4.  Harness  -  LOCKED 

5.  Lower  ejection  handle  guard  -  AS  DESIRED 

6.  Landing  checklist  -  COMPLETE 

7.  Report  -  READY  FOR  LANDING 
DRAG  CHUTE  PROCEDURES 

Standard  Drag  Chute  procedures  are  applicable 
LANDING  ROLL 

Landing  roll  characteristics  are  unchanged 
CROSSWIND  LANDING 

Standard  crossvind  landing  procedures  are  applicable 
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HEAVY  GROSS  WEIGHT 

Standard  heavy  gross  weight  landing  procedures  are  applicable. 
POSTFLIGHT 

POSTFLIGHT  PROCEDURES 

Standard  F-4B  postflight  procedures  are  applicable, 
POSTLANDING 
Pilot 

1,  Place  all  arming  switches  to  SAFE 

2.  T.M,  power  OFF 

3.  Disengage  C/C 

4,  Complete  F-4B  postlanding  checklist 


RIO 


**  Chol™nge  pil0t  f°r  landin8  gear  handle  in  DOWN  position  test 
switch  on  SAFE,  TM  power  OFF. 


2,  Complete  F-4B  poatlanding  checklist. 

NIGHT  FLYING 

Standard  F-4B  night  flying  procedures  are  applicable  to  the  QF-4B. 


PART  4  NOLO  FLIGHT  PROCEDURES 
PREFLIGHT 


GENERAL 


All  pre-NOLO  maintenance  checks  shall  be  completed  in  accordance  with 
the  appropriate  maintenance  manuals  no  more  than  72  hours  prior  to  a  NOLO 

r^ifh  *  “el8ht  balance  clearance  Is  the  responsibility  of  the  Main¬ 
tenance  Department.  However,  the  FOX  operator  should  review  the  Weight  and 
Balance  Handbook  (AN-01-LB-40)  prior  t„  fllght  „„  ^are  the  LtlclpatS 
takeoff  and  landing  data  with  the  prescribed  limits.  The  setup  pilo/ 
shall  complete  the  following  preflight  procedures: 
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AFT  COCKPIT  CHECK 

1.  Complete  standard  F-4B  aft  cockpit  check  for  solo  flight 

2.  Target  Power  Control  Box  Circuit  Breakers  -  IN 

3.  Failsafe  Turn  Select  Switch  -  AS  DESIRED 

4.  Hand  Control  -  Secured 
BEFORE  ENTERING  COCKPIT 

1.  Complete  standard  F-4B  exterior  inspection 

2.  Normal  opening  canopy  lever  -  AFT/OPEN 

3.  Landing  gear  handle  -  DOWN 

4.  Emergency  canopy  release  handle  -  FORWARD  and  SHEAR  WIRED 

5.  Center  rear  view  mirror  -  CHECK 

Ensure  mirror  clears  the  windshield  bow  when  canopy  iB  closed 

6.  Aft  cockpit  electrical  test  receptacle  -  ENSURE  CAP  TIGHTENED 

NOTE 

It  is  possible  to  trip  both  generators  off  the  line  if  the 
electrical  test  receptacle  3P325  under  the  right  canopy  is  loose. 
The  generators  cannot  be  restored  until  cap  is  tightened. 

AFTER  ENTERING  COCKPIT 

Before  Electrical  Power 

1.  Complete  normal  F-4B  cockpit  checks 

2.  C/C  Master  Switch  -  OFF 

3.  All  Arming  -'/itches  -  SAFE 

4.  Cockpit  Control  Switch  -  FWD 

5.  FEI  Power  -  OFF 

6.  TM  Pwr  -  OFF 

7.  BEACON  PWR  -  OFF 
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8.  COMRCVR  Switch  -  OFF 


9.  Comnand  Master  Panel  -  All  Switches  OFF 

10.  Air  Temp  Switch  -  NORM 

11.  Engine  Select  Switch  -  BOTH 
After  Electrical  Power 

1.  Complete  standard  F-4B  checkB 
BEFORE  STARTING  ENGINES 

1.  Complete  standard  F-4B  checks 
STARTING  ENGINES 

1.  Start  engines  in  the  normal  manner 
position1*611  thr0t:tiea  316  in  gating  range  lock  NOLO  plate  idle  stop  in 
BEFORE  TAXIING 

1.  Complete  standard  F-4B  checks 

2.  RT  GEN  OUT  and  LT  GEN  OUT  lights  -  OFF 

3.  ADI  OFF  flag  -  OUT  OF  WINDOW 

4.  Pitch,  roll  and  yaw  stab  aug  switches  -  ENGAGED 

5.  C/C  Master  -  ON 

6.  C/C  Arm  Switch  -  ARMED 

7.  TM  Pwr  Switch  -  ON 

8.  COMRCVR  PWR  switch  -  ON 

9.  Center  controls 


°ClCk  f°rce  and  use  scab  null  u*ht 

to  place  stick  in  proper  position  “ 


t 
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LO.  AFCS  switch  -  ENGAGE 

11.  C/C  Engage  Switch  -  DEPRESS 

12.  Autobrakes  Ann  Switch  -  ARMED 

13.  Command  -  PARKING  BRAKE 

14.  Hook  Arm  Switch  -  ARMED 

15.  Flaps/Speed  Brakes  ARM  Switch  -  ARMED 

16.  Wing  Flaps  Switch  -  REMOTE 

17.  APCS  Switch  -  STBY 

18.  Air  Temp  Switch  -  NORM 

19.  Engine  Select  Switch  -  BOTH 

20.  Autothrottle  Arm  Switch  -  ARMED 

21.  Wing  Transfer  Pressure  Switch  -  NORMAL 

22.  External  Transfer  Switch  -  CENTER 

23.  Differential  Brake  Steering  Arm  Switch  -  ARMED 

24.  Gear  Test  Switch  -  SAFE 

25.  Gear  Teat  Light  -  OFF 

26.  Communications  check  -  Establish  communications  with  the  Fox  operator 

27.  Remote  Control  Ground  Check 

The  Fox  operator  shall  key  each  of  the  following  functions  in  the 
sequence  specified.  The  setup  pilot  shall  acknowledge  proper  response  to 
each  comnand.  In  the  event  the  aircraft  does  not  respond  to  a  cotmand  the 
setup  pilot  shall  key  that  command  locally.  This  will  serve  to  Isolate  the 
command  transmit  ting- receiving  system  from  the  aircraft  systems. 


CLIMB 

DIVE 

TOA 

PITCH  CENTER 
ALTITUDE  HOLD 
KACH  HOLD 
PITCH  CENTER 
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RIGHT  TURN 
LEFT  TURN 
BRAKES  ON 
BRAKES  OFF 
PARKING  BRAKE 
HALF  FLAPS 
FLAPS  DOWN 
RT  RUDDER 
LT  RUDDER 
FLAPS  UP 
HOOK  DOWN 
THRUST  INC 
THRUST  DEC 
SPEED  BRAKES  DOWN 
SPEED  BRAKES  UP 
TM  CAL 

28.  Chase  plane  check 


pnot  p 


CLIMB 
DIVE 
RT  TURN 
LT  TURN 
THRUST  INC 
THRUST  DEC 


29.  C/C  Disengage  switch  -  DEPRESS 

30.  All  Arming  Switches  -  SAFE 

31.  Hook  handle  -  Place  in  UP  position 

32.  Report  ready  to  taxi 
Taxiing 

Pilot 


1.  Complete  normal  F-4B  procedures 


TAKEOFF 

Before  Takeoff 


The  control  aircraft  shall  be  airborne 
the  scheduled  drone  takeoff.  Two  control 


at  least  15  minutts  prior  to 
aircraft  should  be  utilised. 


a 


3-16 


NADC-73219-30 


primary  control  aircraft  (C-l)  and  a  secondary  control  aircraft  (C-2) 

The  control  aircraft  shall  orbit  the  field  (see  figure  3-1)  while  the* 
safety  pilot  taxies  the  drone  into  position  and  completes  the  final  setup 
procedures.  The  Fox  operator  (F-l)  will  be  in  position  and  maintenance 
will  make  final  equipment  removals  at  this  time. 


Flap  Positions 

All  NOLO  takeoff  shall  be  made  with  half  flaps 
Pilot 


1.  Engines  -  RUN  UP  (one  at  a  time) 

a.  Variable  area  inlet  ramps  -  CHECK  FULLY  RETRACTED 

b.  oil  pressure  -  CHECK 


2. 

Engine  anti- ice  -  AS 

DESIRED 

3. 

Pitot  heat  -  ON 

4. 

Compass  -  CHECK  SYNC 

5. 

Compass  -  SET  LATITUDE,  SET  SYNC  MODE 

6. 

SIF  -  AS  DESIRED 

7. 

Takeoff  Check  list  - 

COMPLETE  WITH  F-l 

a.  Controls  checked 


Check  controls  for  freedom  of  movement, 
drop  and  freedom  of  movement* 


normal  pressure 


8. 


b. 

C/C 


Wings  -  LOCKED 

Check  wing  pin  unlock  handle  down  and  WING  PIN  UNLOCK  liahts 
Master  -  ON  6 


out , 


9.  C/C  Arm  Switch  -  ARMED 


10.  Beacon  Pwr  -  ON 

11.  TM  Pwr  -  ON 

12.  Stab  Aug  Switches  -  ENGAGE 

13.  Trim  -  Set  for  takeoff 

14.  AFCS  Switch  -  ENGAGE 
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NOTE 

Center  controls  prior  to  AFOS  engagement  using  stick  face 
transducer  and  stab  null  light  to  place  the  control  stick  in  the 
proper  position. 

15.  C/C  Engage  Switch  -  ENGAGE 

16.  Orbiting/Preset  Heading  Switch  -  SAFE 

17.  Autobrakes  Arm  Switch  -  ARMED 

18.  Command  -  PARKING  BRAKE 

19.  '.utobrakes  light  -  ILLUMINATED,  steady 

20.  Hook  Arm  Switch  -  ARMED 

21.  Flaps/Speed  Brake  Switch  -  ARMED 

22.  Flaps  handle  -  REMOTE 

23.  APCS  Switch  -  STBY 

24.  Air  Temp  Switch  -  NORM 

25.  Engine  Select  Switch  -  BOTH 

26.  Autothrottle  Arm  Switch  -  ARMED 

27.  Wing  Transfer  Pressure  Switch  -  NORMAL 

28.  External  Transfer  Switch  -  CENTER 

29.  Differential  Brake  Steering  Arm  Switch  -  ARMED 

30.  Gear  Test  Switch  -  SAFE 

31.  Cockpit  Control  Switch  -  FORWARD 

32.  NOLO  Plate  Idle  Stop  -  IN  POSITION 

33.  FEI  Pwr  Switch  -  ON 

34.  COMRCVR  Switch  -  ON 

35.  Signal  Fox  to  turn  CARRIER  ON 

36.  CARRIER  ON  Light  -  ILLUMINATED 
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37.  NOLO  Plugs  -  INSTALLED 


NOTE 

When  the  NOLO  plugs  are  i:istalled  AFCS  and  C/C  cannot  be  dis¬ 
engaged  using  the  dlseDgage  switches.  With  NOLO  plugs  installed 
AFCS  and  C/C  may  be  disengaged  by  placing  both  GEN  SWITCHES  OFF. 

38.  NOLO  ARM  Light  -  ILLUMINATED 

39.  REMOTE  ARM  Light  -  ILLUMINATED 

40.  ORBIT/PRESET  Heading  -  Set  as  desired 

41.  Auuo  Fuel  Arm  Switch  -  ARMED 

42.  FAILSAFE  light  -  OFF 

43.  Evacuate  aircraft 

44.  Canopies  -  CLOSED 
Fox  Operator 

1.  Upon  signal  from  setup  pilot  -  CARRIER  ON 

2.  When  pilot  evacuates  the  aircraft  signal  all  personnel  to 
clear  the  area. 

3.  Conmand  -  HALF  FLAPS 

4.  Command  -  TOA 

5.  Call  READY  FOR  TAKEOFF 
TAKEOFF  TECHNIQUE 

The  centerline  of  the  runway  should  be  used  as  a  directional  guide. 
Differential  brake  steering  is  engaged  until  the  aircraft  reaches  85  knots. 
At  this  speed  the  rudder  is  effective  and  differential  brake  steering  is 
automatically  disengaged.  Takeoff  1b  made  with  half  flaps,  MAX  thrust  and 
TOA  conmanded.  The  TOA  coranand  will  result  in  full  stabilator  deflection 
and  the  takeoff  will  be  similar  to  a  piloted  afterburner  takeoff.  As  the 
aircraft  accelerates  to  flying  speed  the  aircraft  will  smoothly  rotate  to 
10-12  degrees  pitch  attitude.  It  will  continue  to  maintain  this  attitude 
when  the  aircraft  becomes  airborne.  Flaps  and  gear  should  be  conmanded  U? 
when  the  aircraft  is  definitely  airborne  and  prior  to  reaching  250  knots. 
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An  airspeed  switch  will  provide  automatic  retraction  of  the  flaps  and 
landing  gear  prior  to  reaching  250  knots  if  the  commands  have  not  been 
executed.  C-l  and  C-2  should  assume  the  positions  Bhown  in  figure  3-1 
when  F-l  calls  READY  FOR  TAKEOFF.  C-2  shall  fly  a  loose-wing  position 
on  C-l.  During  the  takeoff  run  C-2  shall  drop  astern  of  C-l  being  in 
position  to  assume  control  of  the  drone  in  the  event  C-l  "overruns"  the 
drone  during  the  pickup  attempt. 

Fox  Operator 

1.  When  C-l  and  C-2  call  READY  FOR  TAKEOFF  -  BURNER  ON 

2.  At  approximately  85  percent  rpm  -  BRAKES  OFF.  THRUST  INC 

a.  Command  THRUST  INC  for  12  seconds  to  assure  maximum  thrust 

b.  Maintain  directional  control  with  RT/LT  RUDDER  commands 

3.  When  the  drone  is  definitely  airborne  key  -  GEAR  UP 

4.  When  the  drone  Is  300  feet  or  2C0  knots  command  -  FLAPS  UP 

5.  When  the  control  aircraft  Is  In  position  and  calls  CARRIER  ON  - 
CARRIER  OFF. 

6.  Call  -  CARRIER  OFF 

Chase  Pilot (s) 

1.  When  F-l  calls  READY  FOR  TAKEOFF  position  aircraft  as  shown  in 
figure  3-1  and  call  -  READY  FOR  TAKEOFF. 

2.  When  in  position  and  drone  has  flaps  and  gear  up  -  CARRIER  ON. 

3.  Call  CARRIER  ON 

4.  Command  -  BURNER  OFF 

CLIMB 

The  drone  is  in  the  control  of  C- 1  or  C-2  during  the  climb.  After 
BURNER  OFF  is  commanded  the  drone  will  continue  to  accelerate  in  MIL  thrust 
to  the  climb  Mach  number.  When  at  the  climb  Mach  number  CLIMB/DIVE  com¬ 
mands  should  be  used  to  obtain  the  drone  pitch  altitude  required  to  main¬ 
tain  the  Climb  Mach  number.  Then  MACH  HOLD  should  be  commanded.  During 
climb  the  control  aircraft  should: 

a.  Establish  communication  with  the  firing  unit(s)  and  coordin¬ 
ate  the  remote  control  checks  with  all  other  stations 


Figure  3-1*  QF-4B  Drone  Takeoff  Pattern 
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b.  Inform  the  base  and  the  firing  uniti'HT  nc  t-„ 

rjr lo?  rr  c°  ^ ^xrr~  nr* 

»gul2i™  S  <>*  r»o8e  aifety 

*h*u  ■t-  *  *  -—  tb.  dSLry;rt^“0SS.7tt" a“rcaft 

INTLIGHT 

Refer  to  Inflight  Procedures,  Section  IV, 

LANDING 

DESCENT 

( 00SC)Opas8ea 'con t rollback  “Tl  ZT‘  T,°£  S£Sh‘ 

made  with  the  drone  at  IDT  F  i-hv  ►  escent  and  landing.  Descent  is 
MACH  HOLD  should  be  engaged  at  S’kias?  *  °Ut  “d  "**  H0LD  en8a«ed< 

pattern  entry 

prj^  local  Zr!:ZZUlVhe  dr0ae  at  the  aUUude  “d  *f»P«« 

should  ba  L  .ocord^  ^M^r «tr"  P°“  P‘Ctm 

LANDING  TECHNIQUE 

d™i:8ud:‘“" 1 ^  i:  nt  izr.  r™ id  £i8ure 3-2-  <*  «» 

DOira  and  hook  DOWN.  Aftar  the  gear  Ld^lL^  b  “T  rLArs  “O'™.  GEAR 
command  RAPC.  Roll  into  the  w-*  ?  5lap8  have  been  checked  and  reported. 

When  on  final,  C  l  ahaU  2ll  S%i2»  a"^118*1  “  mlid  raCe  of  des«nt- 

on  and  assume  control  of  the  drone  &!l  shall  !utime  F_1  shalL  turn  carrier 
move  out  to  starboard  and  assume  a*poslMon  ^  f®!?  tUrn  carrier  off  ai^ 

a  waveoff  by  F-l.  Use  of  RAPC  will  result  in°the  UP  th®  drone  in  caae  of 
maintain  19  units  angle  of  attack  CLIMB /DJw  J  thru8t  settin8  to 

maintain  the  glide  slope  F-l 1'  ,?LI"B/DIVE  commands  are  utilized  to 

the  Fox  truck  (figure  3-2)  F-l  should  tenipt  lttnd  the  drone  in  front  of 
This  will  cause  loss  of  boJndLJ  contJo^^T^d T?®ST  °EC  at  Couchdovn- 
immediately.  At  touchdown  de^y  the  drag  ch^e  ru  ^  WlU  8ettle 

irsi's:  d“P:°t»i^  ™. 

attempt  to  maintain  the  landing  attitude/  ^hialncre^efft^Uator111 
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deflection  will  increase  the  drag  and  assist  in  slowing  the  aircraft. 
Directional  control  is  maintained  by  RT  RUDDER  or  LT  RUDDER  commands. 
Differential  brakes  will  be  automatically  engaged  as  the  speed  and 
rudder  effectiveness  decreases.  All  NOLO  landings  should  utilize  the 
arresting  gear.  In  the  event  the  arresting  hook  iB  damaged  or  misses 
the  wire  AUTO  BRAKES  may  be  utilized  to  stop  the  aircraft. 


NOTE 

RAPC  should  be  utilized  to  control  thrust  during  the  landing 
®PP^o**ch»  If  THRUST  INC/DEC  commands  are  utilized  constant 
operator  attention  to  throttle  setting  is  required  greatly 
increasing  the  workload  and  probability  of  mishap. 

RAPC  will  automatically  disengage  upon  touchdown.  The  throttle 
position  will  then  remain  fixed  until  THRUST  DEC  is  commanded. 

LANDING 

Chase  Pilot 

1.  Landing  check  list  -  COMPLETE 

a.  Wheels 

b.  Flaps 

c.  Hook 

When  flapB  down  -  RAPC 

3.  Call  -  ON  FINAL 

4.  When  F-l  calls  CARRIER  ON  -  CARRIER  OFF 
FOX  OPERATOR 

1.  When  C-l  calls  ON  FINAL  -  CARRIER  ON 

2.  Call  -  CARRIER  ON 

3.  At  touchdown  -  THRUST  DEC 

4.  Command  -  CHUTE 
DRAG  CHUTE  PROCEDURES 

The  drag  chute  is  normally  deployed  on  all  NOLO  landings.  All  land¬ 
ings  should  be  planned  and  flown  as  arrested  landings.  In  case  the 
arresting  hook  misses  the  wire  the  chute  will  assist  in  decelerating  the 
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aircraft  to  a  speed  where  AUTOBRAKES  may  be  safely  used,  m  the  event 
that  a  decision  to  waveoff  is  made  after  the  chute  is  deployed  the  chute 
may  be  released  by  a  CHUTE  JETTISON  or  THRUST  INC  command.  After  the  air- 

Cu*ft  ^  COne  t0  3  8t0p  the  chute  “ay  be  released  by  the  Fox  operator  or 
the  safety  pilot  in  accordance  with  local  operating  procedures. 

LANDING  RC, 

The  airplane  is  very  clean  on  landing  and  even  with  fairly  low  residual 
thrust  it  wacjts  to  roll  down  the  runway  with  little  deceleration.  Leave 
the  flaps  down  to  increase  aerodynamic  drag  and  to  decrease  residual  thrust 
by  utilizing  BLC  air.  The  AUTOBRAKES  system  is  designed  to  stop  the  air¬ 
craft  from  speeds  below  100  knots  without  skidding.  The  effectiveness  of 
the  system  is  such  the  aircraft  can  easily  be  stopped  on  the  remaining 
runway  if  the  arresting  wire  is  missed.  K 

CROSSWIND  LANDING 


.  -I?®  chase  pilot  ^uld  carefully  compensate  for  crosswinds  in  the 

traffic  pattern  to  guard  against  undershooting  the  final  turn.  On  final 
approach,  use  the  crab  method  to  maintain  course.  The  aircraft  can  be 
crabbed  by  using  RT/LT  RUDDER  or  RT/LT  TURN  commands,  when  using  TURN 
commands  TURN  CENTER  should  be  commanded  when  the  aircraft  is  at  the 
d®S.lr®?  hea^ing*  This  wiU  reengage  the  heading  hold  system  so  that  the 

RUDDER^sho^ldT  WlUrfbH  tflainfained-  Juet  Prior  to  touchdown,  RT/LT 
RUDDER  should  be  commanded  to  align  the  aircraft  with  the  runway  heading. 

Sle  w?nd°PeraT  Sh°Kld  prePared  for  the  aircraft  to  weather  cock  into 

by8RT/LT  XSSf!"®  ?  dapl°yment-  Weath«  cocking  must  be  corrected 
by  R1/LT  RUDDER  commands.  Differential  brake  steering  will  automatically 
engage  as  the  rudder  becomes  ineffective.  When  landing  on  a  wet  runway 

/0niP0ne,lt  ln  eXCeSS  °f  20  knotfl  U  become  necessary 
to  jettison  the  drag  chute  after  initial  declereation  to  maintain  direS 


POSTFLIGHT 

POSTFLIGHT  PROCEDURES 


vh !ir^aft  5“  beeD  br°Ught  t0  a  ful1  Btop.  brakes  applied  and 
eels  chocked,  the  safety  pilot  should  reenter  the  aircraft,  place  all 

C^n8'-he  ^i!*Mn  thS  ^  poaitlon»  remove  the  NOLO  plugs  and  disengage 

g6ar  “ay  th6n  be  dioen8«8ed  ai»d  the  aircraft  taxied8 
r5e  Jf  necessary ,  the  engines  may  be  shut  down  prior  to  the 

cotmnandsil0t  boardtng  the  aireraft  by  means  of  LT/RT  ENGINE  SHUTDOWN 
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POSTLANDING 
Fox  Operator 

1.  Command  -  PARKING  BRAKE 

2*  Command  -  THRUST  DEC  (Insure  thrust  at  IDLE) 
3.  Signal  safety  pilot  to  board  aircraft 
Safety  Pilot 

1.  All  arming  switches  -  SAFE 


NOTE 

Commanded  parking  brake  becomes  inoperative  when  arming  switches 
are  in  safe. 

2.  CGMRCVR  PWR  switch  -  OFF 

3.  FEI  pwr  -  OFF 

4.  BEACON  PWR  -  OFF 

5.  TM  PWR  -  OFF 

6.  NOLO  plugs  -  REMOVE 

7.  C/C  DISENGAGE 

8.  Signal  crew  to  clear  arresting  hook 

9.  Hook  -  RAISE 

10.  Flaps  -  RETRACT 

11.  Stab  Aug  -  OFF 

12.  Pitot  heat  -  OFF 

13.  Temperature  control  knob  -  FULL  HOT 

Place  temperature  control  knob  to  HOT  to  evaporate  any  water  that 
may  have  collected  in  air  conditioning  system. 

14.  Defog/footheat  handle  -  DEFOG 

15.  IDLE  stop  -  FOLD  BACK 
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16.  Throttles  -  OFF 


17.  Engine  master  switches  -  OFT 


18.  Generator  control  switches  -  OFF 


19.  All  switches,  levers  and  personal  equipment  -  OFF  or  disconnected. 
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PILOTED  FLIGHT 


C/C  DISENGAGED 


“°d  Pr°CedUre“  "e  from  the  F-4B 


C/C  ENGAGED 


nith  the  C/C  engaged  the  aircraft  may  be  controlled  through  the  vari- 
ous  drone  systems.  Pitch  and  roll  attitude  must  be  controlled  bv  CirS/ 

2*  flLI  The  varloud  other  Sat^e  (fUp.f  t^(ee 

L“;d.pltch  “d  r°u  «“*—  « 


INFLIGHT  C/C  ENGAGEMENT 


Pilot 


1.  C/C  Master  -  ON 


2.  Cockpit  control  switch  -  FWD 


3.  All  arming  switches  -  SAFE 


4,  Conmand  master  panel  switches  -  OFF 


5.  Air  Temp  switch  -  NORM 


6,  Engine  select  -  BOTH 


7.  CGMRCVR  switch  -  OFF 


8.  Gyro  -  ADI  OFF  flag  out  of  window 


9.  Compass  controller  -  SLAVE  and  Latitude  Bet 


10,  Stab  Aug  -  All  axes  ENGAGE 


11.  Trim  -  SET  for  hands  off  level  flight 


12.  AFCS  -  ENGAGE 


13.  Orbiting/Preset  Heading  Switch  -  SAFE 


14.  C/C  Arm  Switch  -  ARM 


15.  C/C  Engage  Switch  -  DEPRESS 
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16.  Autobrakes  Arm  Switch  -  ARM 

17.  Autobrakes  Light  -  OFF 

18.  Brake  Pressure  -  Zero 

19.  Hook  Arm  Switch  -  ARMED 

20.  Flaps/Speed  Brake  Switch  -  ARMED 

21.  Flaps  Handle  -  REMOTE 

22.  APCS  Switch  -  STBY 

23.  Air  Temp  Switch  -  NORM 

24.  Engine  Select  Switch  -  BOTH 

25.  Autothrottle  Arm  Switch  -  ARMED 

26.  Wing  Transfer  Pressure  Switch  -  NORMAL 

27.  External  Transfer  Switch  -  CENTER 

28.  Autofuel  Arm  Switch  -  ARMED 

29.  Differential  Brake  Steering  Arm  Switch  -  ARMED 

30.  Gear  Test  Switch  -  SAFE 

31.  CHK  GEAR  Light  -  OFF 

RIO 

1.  Target  power  control  panel  -  CIRCUIT  BREAKERS  IN 

2.  MDM,  Switch  -  OFF 

3.  Failsafe  Turn  Select  Switch  -  LEFT/RIGHT  aa  desired. 

INFLIGHT  REMOTE  GEAR  OPERATION 

Since  the  remote  landing  gear  system  utilizes  the  UP  position  of  the 
landing  gear  handle,  takeoff  and  landing  with  the  remote  landing  gear 
system  engaged  is  not  reconmended.  The  system  may  be  safely  operated  in 
flight.  If  in-flight  operation  of  the  remote  landing  gear  system  is 
desired  the  aircraft  should  be  flown  at  235  KIAS  or  leas.  With  C/C 
engaged  command  HALF  FLAPS  or  FLAPS  DOWN,  place  the  gear  handle  in  the  UP 
position  and  the  gear  test  switch  in  the  TEST  position.  The  gear  may 
then  be  lowered  or  raised  by  GEAR  DOWN  or  GEAR  UP  conmands. 
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NOLO  FLIGHT 
NOLO  PROCEDURES 

During  climb  out  to  the  assigned  operating  area  the  chase  pilot  should 
verify  that  the  drone  operating  characteristics  are  satisfactory  for  per¬ 
forming  the  planned  mission  and  inform  OOSC  of  the  condition  of  the  drone. 
When  the  drone  is  in  the  assigned  area  and  OOSC  has  positive  track  he 
Bhall  turn  hia  carrier  on  and  signal  C-l  that  carrier  is  on  and  OOSC  has 
control.*  At  that  time  C-l  shall  turn  his  carrier  off  and  proceed  to  his 
assigned  station  for  the  firing  run.  At  the  completion  of  the  firing  exer- 
cise  OOSC  shall  maintain  control  of  the  drone  until  C-l  has  been  vectored 
into  position  and  has  the  drone  in  sight.  C-l  shall  then  inspect  the 
drone  for  damage  and  make  the  decision  to  destroy  or  attempt  to  recover 
the  drone.  If  the  decision  ia  made  to  recover  the  drone  C-l  shall  turn 
carrier  on  and  assume  control  of  the  drone  and  start  the  descent.  When 

C-l  has  carrier  on  and  the  drone  under  control  OOSC  shall  turn  his  carrier 
off. 
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SECTION  V  EMERGENCY  PROCEDURES 
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GENERAL 


In  the  event  of  an  emergency  during  piloted  flight,  C/C  shall  be 
disengaged  and  emergency  procedures  applicable  to  the  basic  F-4B  shall  be 
followed.  This  section  contains  procedures  to  be  followed  to  correct 
emergency  conditions  during  NOLO  operations. 


COMMUNICATIONS 


COMMUNICATIONS  FAILURE  PRIOR  TO  TATJ2CFF 


Delay  takeoff  until  satisfactory  communications  are  established 
between  all  units. 


COMMUNICATIONS  FAILURE  DURING  TAKEOFF 


In  the  event  of  communications  failure  between  F-l  and  the  control 
group  (F-l  receives  no  response  when  passing  control  to  the  pickup  air¬ 
craft  after  the  landing  gear  and  flaps  are  retracted),  the  following 
procedure  is  to  be  used; 


1.  F-l  command  -  LEFT  TURN,  TURN  CENTER 


2.  C-l  upon  observing  the  above  signals  shall  turn  carrier  ON  and 
command  -  RIGHT  TURN,  TURN  CENTER 


3,  F-l  shall  turn  his  carrier  OFF. 
COMMUNICATIONS  FAILURE  DURING  FLIGHT 


1.  C-l  shall  pass  control  to  C-2  by  use  of  hand  Signals  in  the  same 
manner  as  "passing  the  lead"  in  formation  flight. 


COMMUNICATIONS  FAILURE  DURING  LANDING  APPROACH 

If  communications  are  not  established  or  are  loBt  during  landing  approach 
1.  C-l  shall  break  SHARPLY  to  starboard 


2.  F-l  upon  observing  C-l  breaking  starboard  shall  turn  his  carrier 
ON  and  command  -  TURN,  TURN  CENTER 


NOTE 


Direction  of  turn  depends  upon  existing  circumstances 

3.  F-l  shall  continue  the  approach. 
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4.  Upon  observing  TURN  and  TURN  CENTER  by  F-l,  C-l  shall  turn  his 
carrier  OFF. 

5.  If  C-l  does  not  observe  TURN  and  TURN  CENTER  signals,  he  shall, 
immediately,  take  control  of  the  drone  and  wave  it  off. 

ELECTRICAL 

GENERAL 

In  the  event  of  a  generator  failure  all  essential  electrical  systems 
will  be  automatically  tied  to  the  remaining  generator.  C-l  shall  then 
make  the  decision  to  continue  the  mission  or  initiate  recovery  depending 
upon  existing  circumstances.  In  either  event  the  drone  should  be  headed 
away  from  populated  areas  to  the  maximum  extent  possible  since  loss  of 
the  remaining  generator  will  result  in  loso  of  control  of  the  drone, 

ENGINE 

GENERAL 

Single  engine  NOLO  f . ight  is  not  recon^snded.  In  the  event  of  an 
in-flight  engine  failure  the  aircraft  should  be  immediately  directed  to  a 
safe  area  and  crashed, 

HYDRAULIC 


GENERAL 


In  the  event  of  a  PC-1  or  PC-2  failure  continued  flight  is  possible. 

In  this  case  C-l  shall  make  the  decision  to  continue  the  mission  or  initi¬ 
ate  recovery  based  on  existing  conditions.  If  the  utility  system  fails 
roll  and  yaw  control  as  well  as  the  capability  to  operate  flaps  and 
landing  gear  is  lost.  In  this  case  guide  the  aircraft,  if  possible,  to 
a  safe  crash  area  and  destroy  the  drone. 

LANDING  EMERGENCIES 

MISSED  WIRE  OR  HOOK  FAILURE 

1.  When  aircraft  has  decelerated  to  100  knots  -  BRAKES  ON 

2.  Maintain  directional  control  with  RT/LT  RUDDER  commands 
SINGLE  ENGINE  LANDING 

A  single-engine  landing  is  not  recommended. 
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NO  FLAPS  LANDING 


A  no- flaps  landing  is  basically  the  same  as  a  normal  landing,  except 
the  pattern  is  expanded  to  avoid  steep  turns;  the  downwind,  base  leg  and 
final  approach  speeds  are  increased  22  knots  to  provide  adequate  lateral 
control.  RAPC  cannot  be  used  due  to  the  flaps  up  reference  angle  of 

attack  of  8.5  units.  Use  THRUST  INC/DEC  conmands  to  control  throttle 
position. 

TAKEOFF  EMERGENCIES 
ABORTED  TAKEOFF 


Takeoff  may  be  aborted  at  speeds  under  85  knots  by  commanding  abort 
Thie  command  automatically  executes  the  following  conmands: 


BURNER  OFF 
THRUST  DECREASE 
BRAKES  ON 
HOOK  DOWN 
CHUTE  DEPLOY 


When  the  decision  to  abort  is  made  with  airspeed 
knots  the  above  commands  should  be  keyed  manually. 


greater  than  85 
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COMMUNICATIONS  PROCEDURES 


Refer  to  bajtlc  P-4B  NATOPS 
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SECTION  VIII  WEAPON  SYSTEMS 


ELECTRONIC  COUNTERMEASURES  EQUIPMENT 


DESCRIPTION 

Aircraft  which  had  been  modified  by  AFC  333  or  AFC  375  part  II  had 
been  modified  to  include  the  AN/ ALE- 29 A  chaff  dispenser  set.  This  equip 
ment  has  been  removed  from  the  QF-4B,  The  equipment  removed  includes 
the  integrated  control  panel  which  controls  the  chaff  dispenser  doors. 
The  integral  control  panel  has  been  replaced  by  a  panel  which  contains  a 
switch  to  control  operation  of  the  doors. 

ALE- 2 9  DOOR  SWITCH 


The  ALE-29  door  switch  is  a  two-position  toggle  switch  located  in  the 
aft  cockpit  in  the  location  formerly  occupied  by  the  integrated  control 
panel.  This  switch  controls  operation  of  the  ALE-29  doors. 

NORMAL  OPERATION 

The  ALE-29  door  switch  shall  be  in  the  CLOSED  position  for  all  flight 
operations. 

EMERGENCY  OPERATION 

Ti ere  are  no  special  provisions  for  emergency  operation  of  the  chafl 
dispenser  doors. 

LIMITATIONS 

There  are  no  specific  limitations  related  to  this  system. 
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SECTION  IX  FLIGHT  CREW  COORDINA 
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SECTION  X  NATOPS  EVALUATION 


Section  X  of  the  basic  F-4B  NATOPS  manual  is  applicable  to  the  QF-4B. 
The  following  pages  contain  a  bank  of  questions  relating  to  drone  systems. 
The  bank  of  questions  is  intended  to  assist  the  unit  NATOPS  Instructor/ 
Evaluator  in  the  preparation  of  ground  examinations  and  to  provide  an 
abbreviated  study  guide.  The  questions  from  the  bank  may  be  combined  with 
locally  originated  questions  in  the  preparation  of  ground  examinations. 
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9.  The  AUTO  FUEL  System  may  be  used  with  or  without  control  circuits 
engaged.  T/F  _ 


10.  The  speed  brakes  switch  has  been  modllxed  bv 


11.  The  HOOK  switch  must  be  depressed  for  4  seconds  to  fully  extend  the 
arresting  hook.  T/F.  _ 


12.  During  NOLO  takeoff  BRAKES  OFF  should  be  commanded  when 


13.  A  HOOK  UF  command  will  raise  the  arresting  hook.  T/F. 


14.  A  BRAKES  ON  conmand  results  in  a  steady  pressure  of  800  psi  being 
applied  to  the  brakes.  T/F 


15.  The  maximum  speed  for  AUTO  BRAKES  application  is 


knots. 


16.  To  disengage  ALTITUDE  HOLD  a  CLIMB  or  DIVE  command  must  be  keyed 
for  _  seconds. 


17.  Control  circuits  may  be  disengaged  by 

a. 


b. 


d. 


18.  A  CLIMB  or  DIVE  command  results  in  a  constant  pitch  rate  of  3  degrees 
per  second  for  the  duration  of  the  conmand.  T/F. 


19.  All  three  axes  of  stab  aug  must  be  engaged  to  achieve  proper  operation 
of  control  circuits.  T/F. 


20.  The  maximum  bank  angle  which  may  be  commanded  is 


degrees . 


21.  With  control  circuits  engaged  heading  hold  is  disengaged  when 


b. 


22.  Pitch  attitude  cannot  be  commanded  beyond  ± 


degrees. 


23.  RAPC  and  MACH  HOLD  can  be  used  simultaneously.  T/F. 
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24.  To  Increase  thrust  from  the  nonafterburning  to  the  afterburning 

region  BURNER  ON  must  be  commanded.  T/F.  _ 

25.  During  RAPC  operation  engine  rpm  is  limited  to  _ percent. 

26.  RAPC  and  MACH  HOLD  cannot  be  engaged  simultaneously.  T/F. 

27.  With  the  NOLO  piate  installed  the  _ stop  is  removed. 

28.  RAPC  should  not  be  used  in  conjunction  with  ALTITUDE  HOLD  above 
feet. 

29.  With  NOLO  plugs  installed  control  circuits  can  be  disengaged  by 

_ _ or _ 

30.  Two  conditions  which  must  be  met  for  a  CHUTE  DEPLOY  command  to  be 
effective  are: 

a.  _ _ 

b. 


31.  The  drag  chute  may  be  jettisoned  remotely  by: 


a. 


b. 


32.  The  NOLO  plugs  are  located 


a. 


b. 


33.  A  generator  failure  will  always  result  in  disengagement  of  control 

circuits.  T/F. _ 

34.  The  REMOTE  ARM  light  will  illuminate  when  the  following  conditions 
are  met: 

a. 

b.  _ _ 

c.  _ _ _ 

d. 
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35.  A  LEFT  or  RIGHT  ENGINE  SHUTDOWN  command  must  be  keyed  f„r 
seconds  to  be  effective. 


36.  If  one  engine  hoe  been  shut  down  by  a  remote  command  an  interlock 
prevents  shutdown  of  the  second  engine.  T/F. 


37.  Waveoff  fail-safe  is  initialed  after  a 
provided 


second  carrier  Iosb 


a. 

b. 

c. 

d. 


and 

or 

and 


^1°:“*™"  18  lnltllte<i  th«  foiling  commands  are  automatically 


a. 

b. 


c. 

d. 


e. 


39.  The  time  delay  between  phase  1  and  phase  2  failsafe  is 


*°*  Fhk^ts.£all,°£‘  18  "°t  lnltla£'d  u"Ua8  “lapsed  ia  greater  than 


seconds. 


tude  ^“0^00^  '  ^  a"d  ALTITUDEf^D  p-W  when  alti- 


42.  The  FEI  system  may  be  operated  with  camera  bursts  of 
- - - *  or _ seconds. 


43.  The  maximum  film  capacity  of  the  FEI  system  is 


seconds. 


44.  To  operate  the  FEI  system  the  following  steps  must  be  completed 


a. 

b. 


c. 
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45. 


To  operate  the  flaps  remotely  the  flaps  handle  must  be  in  the 
_ position. 


46.  The  pilot  may  overrule  the  command 
placing  the  flaps  handle  in  the  desired 


system  and  position  the  flaps  by 
position.  T/F. 


47.  The  flaps  are  automatically  retracted  when  the  airspeed  reaches 

Kno  1 8  « 

48.  The  following  seeps  are  required  to  engage  the  direct  rudder  ajsten, 

a. 


b. 


c. _ 

49.  Noaewheel  steering  is  automatically  disengaged  at 

50.  Heading  hold  is  disabled  with 


a._ _ _ 

or  b. 

51.  The  AUTO  FUEL  System  expends  fuel  in  the  following  sequence- 

- - ’  2- - »  3 _ _ 

52.  The  AUTO  FUEL  System  is  engaged  by  completing  the  following: 

a.  _ _ 

b. 


c. 


53. 


The  CTR  EXT  FUEL  warning  light  is  illuminated  for 

r  j  _  _  ... 


efter  centerline  fuel  1,  expended  during  auto  fuel  ey.tS?  operatic^ 


seconds 


54.  Two  of  the  original  four  methods  of 
been  retained  on  the  QP-4B.  These  are: 


jettisonong  external  stores  have 


a. 


b. 


55.  For  remote  FUEL  JETTISON  to  operate 
must  be  in  the _  position. 


the  internal  wing  dump  switch 
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ItW  ?U5lDg  N^°  °Peration  PC-2  hydraulic  pressure  is  automatically 
p£  „™»'°  h  PC_1  8lfe  °f  the  “‘“l-tor  P°»«  c„„t“^  :  yif 

PC-1  pressure  drops  to  less  than _ pBi. 

~p^t  ;r ed 

hLuFoLS  °f  tl,e  ,aridln^”  ths  ^ 

C°°tr01  Clr^».eP8*8ed  thS  UmUns  8ear  Ulu  »««*ttclly 

60.  The  gear  test  light  will  be  illuminated  when  _ 

~  • 

61.  Direct  rudder  commands  are  inoperative  when 

"""'  '  1  • 

£.«£  ssrjsrir^,-"-^  ™  »*«  •*«-  tta  llJM 


^InTL^o'XsT'l/^  b0e”  “  8  switch 
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SECTION  XI  PERFORMANCE  DATA 


Refer  to  basic  P-4B  NATOPS 


11-1 


NADC-73219-30 


APPENDIX  a  HOLDOUT  ILLUSTRATI 


Table  of  Contents 


Forward  Cockpit 
Aft  Cockpit  . 
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FOR  WARD  COCKPIT 


AFT  COCKPIT 


